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DEPARTMENT OF HEALTH & HUMAN SERVICES
CJ

Office of the General Counsel
1600 Cl i f ton Road, N.E
Atlanta. Georgia 30333

November 18, 1994

Mr. Lee Gelman
Department of Justice
Environmental Enforcement Section
P.O. Box 7611
Washington, D.C. 20044

Dear Mr. Gelman:

Enclosed please find the Grant instrument entered into
by Illinois and ATSDR for the "Lead Exposure Study for
the NL industries/Taracopr Site in Granite City,
Madison County, Illinois."

Please let me know if I may be of further assistance.

Sincerely,

TDeborah Weimer
Senior Attorney

Enclosures



ILLINOIS DEPARTMENT Of
PUBLIC HEALTH
A Healthier Today For A Better Tomorrow Bernard J. Turnock M.D.. Director

August 10, 1990

Henry S. Cassell, III
Grants Management Officer
Grants Management Branch
Procurement and Grants Office
Centers for Disease Control
255 Paces Ferry Road, NE, Room 300
Mail Stop E14
Atlanta, GA 30305

Re: Lead Exposure Study - Madison Co., Illinois
(Preapplication No. H75/ATH590119)

Dear Mr. Cassell:

This letter announces the submission of a grant application
for a study of lead exposure in Madison County, Illinois. This
grant proposal is being submitted under the ATSDR initiative for
Pilot and Epidemiologic Studies To Determine The Relationship
Between Human Exposure To Hazardous Substances And Adverse Health
Outcomes. We would appreciate your consideration of this
project.

If you need any assistance or clarification, please contact
Thomas F. Long at (217) 782-5830

Sincerely,

Bernard J. Turnock, M.D.
Director of Public Health

-: .'.,"•» 'rrrer-'Or'. >rre«;t • Room 450 • Spr ingf ie ld . I l l inois oI7ol
. C '.Vy>t A jnJo i?n Street • Suite o-oOO • Chicago. I l l ino is oOoOl



APPLICATION FOR
FEDERAL ASSISTANCE

OMB Approval No. 33*4-0043

2. DATE SUBMITTED

8/10/90

A, ant (2eoti''er

88-07-08-05
t. TYPE OF SUBMISSION: :

AODlication '•
Q Construction \ Q Construction

(3 Npn-Construction ; Q Non-Construction

3. DATE RCCEIVIO BY STATE Stale Application dentilier

4 OATE RECEIVED BY FEDERAL AGENCY Federal identifier

S. APPLICANT INFORMATION

Legal Name
Illinois Department of Public Health

Organizational Unit
Division of Environmental Health

Address 'gvv« city county, state, and up codej
525 West J e f f e r s t o n St.
Spr ingf ie ld , Sangamon Co. , IL 62761

Name and telephone number of the aerson to be contacted on matters
this application (give area code}

Thomas F. Long
217/782-5830

nvolving

«. EMPLOYER IDENTIFICATION NUMBER IEIN):

0

I. TYPE OF APPLICATION:

£j New Q Continuation Q Revision

it Revision, enter appropriate letter(s( in bo»les). I I I I
A increase Award 3 Decrease Award C increase Duration
0 Decrease Duration Otne< fso«c//y|:

r. TYPE OF APPLICANT: (enter aooroonaie letter m box) |A|
A State H independent School D>st
8 County I State Controlled Institution of Higher Learning
C Municipal J Private University
0. Township K. Indian Tribe
E Interstate L Individual
f Intermuntcipal M Prodt Organisation
G Special District N Other i Specify) _______________

1 NAME OF FEDERAL AGENCY:

Agency for Toxic Substances and Disease Regist :

to. CATALOG OF FEDERAL DOMESTIC
ASSISTANCE NUMBER: 1 1 1

II. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT:

FY 1990 Pilot and Epideraiologic Studies
to Determine the Relationship between

tuman Exposure Co Hazardous Substances and Ac verse
12. AREAS AFFECTED BY PROJECT (cities, counties. States, etc)'

Granice City, Madison, Venice
Madison Co., IL

Health
Outcomes

Lead Exposure Study for the
NL Industries/Taracorp Site in
Granite City, Madison Co.,
Illinois.

II. PROPOSED PROJECT: M. CONGRESSIONAL DISTRICTS OF:

Start Date

3 / 9 1

Ending Date

9/91

a Applicant '• 0 Protect

1-22 (Statewide-Illinois) : 21
IS. ESTIMATED FUNDING:

a Federal

b. Applicant

c State

d Local

e Other

468,000
00

.00

38,842 00

.00

00

1i. IS APPUCATXJN SUBJECT TO REVIEW BY STATE EXECUTIVE ORDER 12172 PROCESS?
a. YES. THIS PREAPPUCATICN/APPLlCATION WAS MADE AVAILABLE TO TH

STATE EXECUTIVE OROEP. 12372 PROCESS FOB BEVIEW ON

OATE 8/10/90

t> NO Q PROGRAM IS NOT COVEB6D 3Y E O 12372

OR PROGRAM HAS NOT 96EN SELECTED 3Y STATE FOR PE

' Program income 00

g TOTAL * 506,842 00

17. IS TMC APPLICANT DELINQUENT ON ANY FEDERAL OEBT7

|~1 Ye« II "Yes." attach an explanation 53
II. TO THE SEST OF MY KNOWLEDGE AND BELIEF. ALL DATA IN THIS APPLICATION.PREAPPLICAnON ARE TRUE AND CORRECT. THE DOCUMENT HAS BEEN DULY
AUTHORIZED BY THE GOVERNING BODY OF THE APPLICANT AND THE APPLICANT WILL COMPLY WITH THE ATTACHED ASSURANCES IF THE ASSISTANCE 'S AWARDED

a Typed Name o' Authorised Representative
Bernard J. Turnock, MD Director 217/732-5830

d Signature o' Authorised Represenjfetive a Oa'e 5.qrud

8/10/90

Previous Ecilions Noi Usaoie re -orm 12* aeV J d3.
a'9SC."0«KS Sv -'-'3 _ r. _.d' A - 1 '



SECTION C - NON-FEDERAL RESOURCES

(•) Grant Program

1 3 . 1 6 1 Pilot and Kpi Studies (ATSUK)

0.

1.

2. TOTALS (sum of lines 8 and 1 1)

•

1 Federal

4. NonFederal

S. TOTAL (uim of lines Hand 14)

(b) Applicant

t

S

(c) Slat*

$ 38 ,842

$ 38,842

(d) Other Source!

»

$

l«) TOTALS

* 'JH.842

* 38,842

SECTION D - FORECASTED CASH NEEDS

Total lor l»i Year

* 468,000

38,842

* 506,842

ifl Quarter

S 117,000

9 ,710 .50

$ 126,710.50

2nd Quarter

1 117,000

9 ,710 .50

* 126,710.50

3rd Quarter

* 117,000

9 ,710 .50

$ 126,710.50

4lh Quarter

$ 117,000

9 , 7 1 0 . 5 0

* 126,710.50

SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT

(a) Grant Program

13.161 Pilot and Epi Studies (ATSDR)

17.

II.

19.

10 TOTALS (sum of lines 16-19)

ruium fuNDiNcrfr)ioottv«*i>i
(b) Flr.l

* 506,842

506.842

(<) Second

0

$ 0

(d) Third

0

0

(e) Fourth

S
0

$
0

SECTION F - OTHER BUDGET INFORMATION
(Attach additional Sheets if Necessary)

11. Direct Charges:
See budget narrative

11. Remark*

"' lndi'«rtCh»'9«*: Calculated as 45% on personnel serv ice and
frinpe benefits (excluding prnup i nsurnnrp )

Sf 474A (4 88) Pag* ?
Piescnbed by (MB Cuculai A-iO?



BUDGET INFORMATION —Nov .onstruction Programs
OMB Approval No P- "\ 0044

SECTION A - PUDGET SUMMARY

Grant Program
function

or Activity
(a)

Pilot and Epi
Studies (ATSDR)

i.

.lALS

Catalog of Federal
Domettic Assistance

Number
(b)

13. 161

Estimated Unobligated Funds

Federal
(0

$

$

Non-Federal
(d)

I

$

New or Revised Budget

Federal
(e)

i
468,000

S 468,000

Non-Federal
(I)

i
38,842

* 38,842

Total
<9>

$
506,842

$ 506,842

SCCTION B - BUDGET CATEGORIES

> Object Class Catcgof let

•. Personnel

b. Fringe Benefits

t. Travel

4. Equipment

«. Supplies

f. Contractual
<v

v. Construction

h. Other
Supplemental lab work

i Total Direct Charges (turn of 6» • 6h)

|. Indirect Charges

k. TOTALS (sum ol 6. and 6j )

ORANT PROGRAM, FUNCTION OR ACTIVITY

0) Federal" X
$

0
1

0

25.000

6.000

12,500

424,500 i

0

0

468,000

0
1

468,000

(2) State
$

11.100

2.098

2.500

0

2,500

0

0

15,000

33,198

5,644

38,842

(3)
S

$

«)
S

S

Total
(S)

S
. 11. 100

2.098

27.500

6,000

15,000

424,500

0

15,000

501,198
1

5,644
S

506,842

/. Program Income
SlandaiJ foini 4?4A (4 M)

Prescfilml l>v UMR Ci'cular A 10?



0MB Approval No. 03*8-00*0

ASSURANCES — NON-CONSTRUCTION PROGRAMS
Note: Certain of these assurances may not be applicable to your project or program. If you have questions,

please contact the awarding agency. Further, certain Federal awarding agencies may require applicants
to certify to additional assurances. If such is the case, you will be notified.

As the duly authorized representative of the applicant I certify that the applicant:

1. Has the legal authority to apply for Federal
assistance, and the institutional, managerial and
financial capability (including funds sufficient to
pay the non-Federal share of project costs) to
ensure prope.r planning, management and com-
pletion of the project described in this application.

2. Will give the awarding agency, the Comptroller
General of the United States, and if appropriate,
the State, through any authorized representative,
access to and the right to examine all records,
books, papers, or documents related to the award;
and wil l establish a proper accounting system in
accordance with generally accepted accounting
standards or agency directives.

3. Will establish safeguards to prohibit employees
from using their positions for a purpose that
constitutes or presents the appearance of personal
or organizational conflict of interest, or personal
gain.

4. Will initiate and complete the work within the
applicable time frame after receipt of approval of
the awarding agency.

5. Wi l l c o m p l y w i t h the I n t e r g o v e r n m e n t a l
Personnel Act of 1970 (42 U.S.C. §§ 4728-4763)
relating to prescribed standards for merit systems
for programs funded under one of the nineteen
statutes or regulations specified in Appendix A of
OPM's Standards for a Merit System of Personnel
Administration (5 C.F.R. 900, Subpart F).

6. Will comply with all Federal statutes relating to
nondiscrimination. These include but are not
limited to: (a) Title VI of the Civil Rights Act of
1964 (P.L. 88-352) which prohibits discrimination
on the basis of race, color or national origin; (b)
Title IX of the Education Amendments of 1972, as
amended (20 U.S.C. §§ 1681-1683. and 1685-1686),
which prohibits discrimination on the basis of sex;
(c) Section 504 of the Rehabilitation Act of 1973, as
amended (29 L'.S.C. I 794), which prohibits dis-
crimination on the basts of handicaps; (d) the Age
Disc r imina t ion Act of 1975, as amended (42
U S.C §§ 6101-6107), which prohibi ts d i s c r im-
ination on the basis of age;

(e) the Drug Abuse Office and Treatment Act of
1972 (P.L. 92-255), as amended, r e l a t i n g to
nondiscrimination on the basis of drug abuse: (0
the Comprehensive Alcohol Abuse and Alcoholism
Prevention, Treatment and Rehabilitation Act of
1970 (P.L. 91-616), as amended, r e l a t i n g to
nondiscrimination on the basis of alcohol abuse or
alcoholism; (g) §§ 523 and 527 of the Public Health
Service Act of 1912 (42 L'.S.C. 290 dd-3 and 290 ee-
3), as amended, relating to c o n f i d e n t i a l i t y of
alcohol and drug abuse patient records, (h) Title
VIII of the Civil Rights Act of 1968 (42 US C §
3601 et seq.), as amended, r e l a t ing to n o n -
discrimination in the sale, rental or financing of
housing; ( i ) a n y o t h e r n o n d i s c r i m i n a t i o n
provisions in the specific statute(s) under which
application for Federal assistance is being made:
and ( j ) t he r e q u i r e m e n t s o f any o t h e r
nondiscrimination statutels) which may apply to
the application.

7. Will comply, or has already complied, w.th the
requirements of Titles II and III of the Uniform
Reloca t ion A s s i s t a n c e and R e a l P r o p e r t y
Acquisition Policies Act of 1970 (P .L . 91-646)
which provide for fair and equitable treatment of
persons displaced or whose property is acquired as
a result of Federal or federally assisted programs.
These requirements apply to all interests in real
property acquired for project purposes regardless
of Federal participation in purchases.

8. Will comply with the provisions of the Hatch Act
(5 U.S.C. §§ 1501-1508 and 7324-7328) which l imi t
the political activit ies of employees whose
principal employment act ivi t ies are funded in
whole or in part with Federal funds

9. Will comply, as applicable, with the provisions of
the Davis-Bacon Act (40 U.S.C. §§ 276a to 27*a-
7), the Copeland Act (40 U.S.C. § 276c and 13
U.S.C. §§ 874), and the Contract Work Hours and
Safety Standards Act (40 U.S.C §§ 327-333).
regarding labor standards for federally assisted
construction subagreements.



10. Will comply, if applicable, with flood insurance
purchase requirements of Section 102(a) of the
Flood Disaster Protection Act of 1973 (P.L. 93-234)
which requires recipients in a special flood hazard
area to participate in the program andto purchase
flood insurance if the total cost of insurable
construction and acquisition is $10,000 or more.

11. Will comply with environmental standards which
may be prescribed pursuant to the following: (a)
i n s t i t u t i o n of e n v i r o n m e n t a l qual i ty control
measures under the National Environmental
Policy Act of 1969 ( P L . 91-190) and Executive
Order (EO).11514; (b) notification of violating
facilities pursuant to EO 11738: (c) protection of
wetlands pursuant to EO 11990; (d) evaluation of
flood hazards in floodpiains in accordance with EO
11988. (e) assurance of project consistency with
the app roved State m a n a g e m e n t p rog ram
developed under the Coastal Zone Management
Act of 1972 (16 U.S.C. §§ 1451 et seq.); (f)
conformity of Federal actions to State (Clear Air)
Implementation Plans under Section I76(c) of the
Clear Air Act of 1955, as amended (42 U.S.C. §
7401 et seq.); (g) protection of underground sources
of drinking water under the Safe Drinking Water
Act of 1974, as amended, (P.L. 93-523); and (h)
protection of endangered species under the
Endangered Species Act of 1973, as amended, (P.L.
93-205).

12. Will comply with the Wild and Scenic Rivers Act
of 1968 (16 L'.S.C. §§ 1271 et seq.) related to
protecting components or potential components of
the national wild and scenic rivers system.

13. Will assist the award ing agency in assuring
compliance with Section 106 of the Nat iona l
Historic Preservation Act of 1966. as amended (16
U.S.C. 470), EO 11593 ( iden t i f i ca t ion and
protect ion of h i s tor ic p roper t i e s ) , and the
Archaeological and Historic Preservation Act of
1974 (16 U.S.C. 469a-let seq.).

14. Will comply with P.L. 93-348 regarding the
protection of human subjects involved in research,
development, and related activities supported by
this award of assistance.

15. Will comply with the Laboratory Animal Welfare
Act of 1966 (P.L. 89-544, as amended, 7 U.S.C.
2131 et seq.) pertaining to the care, handling, and
treatment of warm blooded animals held for
research, teaching, or other activities supported by
this award of assistance.

16. Will comply with the Lead-Based Paint Poisoning
Prevention Act (42 U.S.C. §§ 4801 et seq.) which
p r o h i b i t s the use of lead based p a i n t in
cons t ruc t ion or r e h a b i l i t a t i o n of residence
structures.

17. Will cause to be performed the required financial
and compliance audits in accordance wi th , the
Single Audit Act of 1984.

18. Will comply with all applicable requirements of all
other Federal laws, executive orders, regulations
and policies governing this program.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL

(i. — (.11 — ̂ ^
APPLICANT ORGANIZATION

Illinois Department

TITLE

Director

of Public Health

DATE SUBMITTED

8/10/90



Co'm Aocroved :"rouqn 3 30,9'
QMS So-0937-0139
Burden Est - 5 rnin to ' 5 ^in

CHECKLIST

NOTE TO APPLICANT: Complete and forward this sheet with ypur application.

Type of Application

Xl NEW Z Noncompeting HI Competing ~ Supplemental
Continuation Extension

CHECKLIST

S Proper Signatures and Dates (Item 18 on face page and reverse side of appropriate assurances page).

S Human Subjects Certification (when applicable), on file

55 Staff and Position Data (biographical sketch(es) with job description when required).

XI Intergovernmental review under E.O. 12372 if required by the State.

S Civil Rights Assurance on File with HHS (45 CFR 80). on file

3 Assurance Concerning the Handicapped on File with HHS (45 CFR 84). on fi^e

}£ Assurance Concerning Sex Discrimination on File with HHS (45 CFR 86). on file

S Debarment Certification (45 CFR Part 76).

•Xi Drug-Free Workplace Certification (45 CFR Part 76).

A private, nonprofit organization must include evidence of its nonprofit status with the application. Any of the following is acceptable
evidence:

Zj (al A reference to the organization's listing in the Internal Revenue Service's most recent cumulative list of organi-.
zations.

G (b) A copy of a currently valid Internal Revenue Service Tax exemption certificate.

12 Ic) A statement from a State taxing body or the State Attorney General certifying that the organization is 3 nonprofit
organization operating within the State and that no part of its net earnings may lawfully inure to the benefit or
any private shareholder or individual.

Z] (d) A certified copy of the organization's certificate of incorporation or similar document if it clearly establishes the
nonprofit status of the organization.

G (e) Any of the above proof for a State or national parent organization, and a statement signed by the parent organi-
zation that the applicant organization is a local nonprofit affiliate.

If an applicant has evidence of nonprofit status on file with an agency of PHS. it will not be necessary to file similar pagers again,
but the place and date must be indicated.

Previously filed with:_______________________________________________ on __________
(datei

Name, title, address and telephone number of official in business office to be notified if an award is made.
Thomas F. Long Senior Toxicologisc 217/782-5830_________

Illinois Department of Public Health

525 W . . J e f f e r s o n St. Springfield, IL 62761___________

Name, title, address and telephone number of official responsible for carrying out the proposed project.

Linda Cohen - O f f i ce of Health Procgccion 217/737-1984_____

Illinois Department of Public Health_____________

525 W. Je f fe rson St.___________________________
Spr ingf ie ld , IL 62761________________________________________________

If this is an application for continued support, include: (1) the report of inventions conceived or reduced to practice required by the
terms and conditions of the grant; or (2) a list of inventions already reported; or (3) a negative certification.

R«v 3/89



Proposal for Lead Exposure Study

NL Industries/Taracorp NPL Site
Granite City, Madison County, Illinois

I. SUMMARY

The Illinois Department of Public Health (IDPH) is requesting the
assistance of the Division of Health Studies of the Agency for
Toxic Substances and Disease Registry (ATSDR) in evaluating the
exposure to inorganic lead compounds of individuals residing in
the area surrounding the NL Industries/Taracorp NPL site
(Taracorp) in Granite City, Illinois. The purpose of this grant
is multifold: l) to determine if blood lead levels in sensitive
populations in the affected area are elevated when compared to
health guidelines and a control population, 2) to determine if
blood lead levels correlate to environmental lead exposures while
controlling for obvious confounding factors (e.g., occupation,
smoking, etc.), 3) to determine through questionnaire and
observation which factors (behavioral and environmental) are most
important in determining individuals at risk, and 4) to determine
if lead exposure can be detected in populations by use of
biomarker testing. Information derived from this study can
obviously be used to advise sensitive populations of the need for
medical follow-up, but primarily this study will be of use in
discerning the relationship and importance of various
environmental parameters in influencing lead body burden.
Additional uses include testing and validation of new methods of
evaluating lead exposure in individuals. Such a study has
practical benefits for Illinois and other states given the
ubiquity of lead as an environmental contaminant and the degree
of hazard posed to those exposed (particularly children). If a
discernible and significant trend is detected as a result of any
portion of the study, further and more detailed epidemiologic or
biomedical studies of populations at risk at this and similar
sites will be considered.

II. BACKGROUND

A. HISTORY

The Taracorp site is located in a mixed industrial/residential
area within the city limits of Granite City, Madison County,
Illinois and immediately adjacent to the cities of Madison and
Venice. This site, a former secondary lead smelter, has
contributed to substantial off-site, residential soil
contamination by lead and associated metals as a result of the
deposition of airborne lead emissions from eighty years of active
smelting, surface run-off, and fugitive dust emissions from
contaminated on-site surface soil and slag piles. Soil testing



by IDPH, the Illinois Environmental Protection Agency (IEPA), and
the United States Environmental Protection Agency (USEPA) has
determined that lead contamination in excess of background levels
(approximately 60 parts per million) and state standards (200
parts per million) exists throughout the residential, commercial,
and industrial properties in Granite City, Madison, and Venice
that adjoin the site or used lead-contaminated waste from the
site as fill. It is estimated that an area in excess of five
square miles around the smelter site has been potentially
affected by emissions from the facility. The actual area
affected by lead contamination may be larger when additional
off-site disposal practices are considered. Additionally, the
size of the affected area will grow or shrink depending on what
level' of lead in soil is considered by regulatory agencies to be
indicative of site-related contamination. The population within
the affected area may number as high as 7,000 to 8,000 again
depending on the size of the area influenced by site emissions
and the hazard posed to exposed individuals as defined by the
lead content of the soil. The most sensitive segment of the
population (children between six months and six years of age)
comprise between five and ten percent of the population.
Playgrounds, day-care centers, schools, and a hospital exist
within the area of concern.

The Taracorp site was placed on the National Priorities List (NPL
or Superfund) by USEPA in the early 1980s. The site is bound by
16th Street on the north and east, State Street on the south, and
railroad tracks on the west (Figure 1). The neighboring
properties are composed mainly of operating or defunct industrial
concerns, although residential properties are adjacent to
Taracorp on the east and within a few blocks on the north, south,
and west (Figure 2). Metal refining, fabricating, and associated
activities were conducted at the site until 1903, when a
secondary lead smelting operation was started. The smelter
produced sheet lead, lead solder, shotgun pellets, lead wool,
lead pipe, powdered lead, and secondary lead ingots. The smelter
ceased operations in the early 1980s as a result of repeated
violations of air and water discharge permits. Solid waste
generated by smelting was disposed of on-site in a slag pile. At
the present time, the Taracorp slag pile covers more than three
acres, reaches a height of 40 feet, and weighs an estimated
250,000 tons. The lead content of the slag is as high as 30
percent. The waste pile consists primarily of blast furnace
slag, lead bearing fines, and battery case materials. While the
site is fenced, the waste pile is basically uncontrolled and
subject to leaching, surface run-off, and wind erosion. Smaller
slag piles, originating from Taracorp and associated with the
operations of the adjacent St. Louis Lead Recyclers, also
contribute to environmental degradation in the area. ATSDR has
completed a Preliminary Health Assessment of the Taracorp site
(Attachment 1). IDPH is in the process of developing a Full
Health Assessment in cooperation with ATSDR. A 1983 study of the



area by IEPA and IDPH is included as Attachment 2 to provide
further background information.

B. DEMOGRAPHICS

According to the 1980 Census, the population of Granite City was
36,815 of which 98% were white. The population of Madison was
5,915 of which 58% were white. The population of Venice was
3,480 of which 33% were white. The total number of children
under five years of age in the three municipalities was reported
as 3,301 and the number between five and nine years of age was
reported as 3,857. The area is highly dependent on heavy
industry as an economic base and with the decline in
manufacturing jobs, the population has also declined. It is
estimated that the population has dropped between 10 and 15
percent since 1980. The socioeconomic status of the majority of
the population is lower to middle class. The 1980 median
household income in Granite City was $17,880, in Madison $13,031
and in Venice $9,750. The percentage of individuals below the
poverty level in 1980 was 10.7 (Granite City), 17.9 (Madison),
and 25.0 (Venice). The percentage of individuals completing high
school in 1980 was 57.6 (Granite City), 43.7 (Madison), and 42.8
(Venice). These population characteristics appear likely to have
remained relatively stable since 1980.

Depending on how the area contaminated by emissions from Taracorp
is defined, the population potentially affected may number as
high as 8,000 in areas of Granite City, Madison, and Venice.
Based on discussion with local officials and school
representatives, the number of children in this area under age
nine is estimated to be between 400 and 600 with those under age
five comprising about an equal number. An accurate census of the
sensitive population(s) has yet to be conducted.

C. CHARACTERIZATION OF THE SITE PRIOR TO STUDY

1. Air

Originally attention was drawn to this site as the result of
repeated violations of the National Ambient Air Quality Standard
(NAAQS) for lead. Throughout the late 1970s and early 1980s, air
lead levels at the air monitor closest to the Taracorp site (15th
and Madison Streets) regularly exceeded the 1.5 mcg/cu.m NAAQS
standard for lead. The highest quarterly average recorded was
7.3 mcg/cu.m during the final months of 1981 (1981 yearly average
of 3.03 mcg/cu.m). Based on these violations and other
infractions of state and federal environmental regulations,
Taracorp was denied an operating permit for their smelter.
Smelting operations ceased in 1983 and air lead levels have
remained well below the lead NAAQS ever since. In the last
reported year (1988), the average level of lead in the air
measured at the 15th and Madison Streets monitor was 0.26



mcg/cu.m while the two monitors further to the east measured 0.12
and 0.13 mcg/cu.m, respectively. Despite the vast improvement in
air quality since 1982, the smelter was in operation for over 80
years. It was not subject to even marginal environmental
controls for the majority of that time. The predominant wind
direction is from the north through the west (70%) which would
result in air deposition in the residential areas to the east and
south of the site and consequent soil contamination by lead in
these areas. Fugitive dust emissions from the waste piles and
contaminated on-site surface soils continue to occur and may
elevate air lead levels locally and lead to off-site soil
contamination through dust deposition.

2. Soil

As the result of deposition of air emissions generated by active
smelting and fugitive dust emissions from surface soils and slag
piles, surface run-off from the site, tracking of lead-
contaminated materials off-site by traffic, and the disposal of
lead bearing wastes off-site, the soil in and around the site is
contaminated to varying degrees with lead. On-site soils have
shown concentrations of lead ranging from 1,500 to 48,000 parts
per million (ppm) while the slag pile is estimated to contain up
to 300,000 ppm. Off-site soil samples were collected from
residential yards and gardens and analyzed for lead by IDPH,
IEPA, and USEPA in the early 1980s. Lead concentrations ranged
from 27 to 5,400 ppm (mean = 1,087 ppm, median » 675 ppm, n =»
48). In 1988, IDPH conducted additional soil sampling in the
area as part of an area-wide lead study. Soil lead
concentrations in off-site soils ranged from 106 to 9,493 ppm
(mean « 1,030 ppm, median - 905 ppm, n = 40).

For the most part, sampling revealed that soil lead levels were
highest around the perimeter of the site with concentrations
decreasing with increasing distance from the site. Relatively
high soil lead levels were detected in the residential soils
immediately to the east of the site. Samples were not taken near
roads or close to houses to avoid biasing the results by
including soil potentially influenced by lead from automotive
exhaust and lead paint. A map containing the results of the soil
sampling conducted in the early 1980s and an isopleth of
estimated soil concentrations based on this sampling is included
as Figures 3 and 4.

3. Water

All homes in the Granite City, Madison, and Venice area are
served by a public water supply which utilizes the Mississippi
River as its water source. This water supply is tested at
regular intervals by IEPA and meets all drinking water
standards. Many of the homes in the affected area are, however,
of older construction, perhaps contemporary of the facility. The



possibility exists that the service connection or water
distribution system in some homes utilizes lead pipe and/or lead
solder. Plumbing of this sort may compound the lead exposure to
individuals utilizing such water for drinking and cooking. The
existence, extent, and significance of lead plumbing in this
areas has not been established.

Private wells are known to exist in the area, but appear to be
largely limited to industrial process water wells. Based on
private well surveys conducted in Granite City for different
purposes, it appears unlikely that individual home-owners utilize
area ground water as a source of potable water. The few private
wells found in Granite City are reportedly used solely for lawn
and g'arden watering, car and pet washing and related outdoor
activities. The overall poor-quality of area ground water makes
it unlikely that it would make a desirable drinking water
supply. Analysis of water samples from site monitoring wells
have not detected high levels of lead or other site-related
contaminants in the ground water underlying the site. Lead
concentrations have not exceeded 20 parts per billion.
Additionally, the direction of ground water flow is primarily
south-southwest, toward the Mississippi River and away from the
majority of residential property.

There are two dominant surface water bodies in the area. The
Mississippi River is approximately one mile to the west and is a
source of drinking and process water, sport and commercial
fishing, transport, and recreation. It is also the major surface
water discharge point as well as a point of discharge and
recharge for area ground water. Horseshoe Lake, an oxbow remnant
of the Mississippi River's former channel, lies approximately one
mile to the southeast of the site, and is primarily a
recreational area (Horseshoe Lake State Park). Based on evidence
so far developed neither surface water body is likely to be
affected by this site. Liquid waste from Taracorp or surface
run-off may have entered the sanitary or storm sewer system, but
Granite City's waste water discharge into the Mississippi River
meets state and federal water quality standards. Ground water,
which would discharge primarily to the Mississippi River, does
not appear to be markedly contaminated by leaching from surface
soils or the slag pile.

4. Household Exposure

As previously mentioned, many of the homes in the affected area
are older. The possibility exists that lead-based paints were
used at some time on the exterior or interior surfaces. The
existence and extent of lead paint in these homes has not been
determined, but may contribute markedly to the lead contamination
of soils and dusts, and to the exposure of individuals,
particularly children, occupying these homes.



Likewise, house dust from homes in the affected area has not been
sampled to determine the lead content. Previous studies have
demonstrated house dust can contain as much or more lead as
exterior soils as a result of chipping paint, tobacco smoke,
hobbies, occupation, and airborne or tracked-in soil (Attachment
3) . Given the amount of time spent indoors, house dust may be a
more important source of lead than exterior soils in this regard.

5. Food

Overall, diet probably is the single largest source of lead
exposure to individuals. Concern was raised over the effect of
airborne lead emissions and elevated soil lead on the lead
conte'nt of home-grown fruit and vegetables in the neighborhoods
surrounding the site. During- the characterization of off-site
contamination carried out in the early 1980s, a limited number of
vegetable and soil samples from area gardens were collected and
analyzed for lead. The results of this sampling is included as
Table 1. The number and type of specific vegetable samples are
too small to draw any firm conclusions; however, it does appear
that the soil lead concentration does influence the lead
concentration in the plant tissue. Information on the number of
gardens in the area, the type of plants grown, and the relative
percentage of home-grown fruits and vegetables in individual
diets are unknown. Soil and other environmental factors
influencing plant uptake of lead are also unknown. The
significance of dietary lead to overall lead exposure in this
setting has also not been determined.

6. Human

The Taracorp site has been the focus of considerable attention
and concern over the past decade. At least three screenings of
potentially exposed populations have been conducted since the
late 1970s. Two of these studies were conducted by IDPH. The
first, in late 1982, sampled primarily residents of Granite City
and Madison while residents of Venice were sampled in late 1983.
The studies were undertaken as a result of concern over the high
lead concentrations measured in air while the smelter was in
operation. The results of the blood lead and erythrocyte
protoporphyrin (EP) testing are as follows (both measured in
micrograms per deciliter):

1982

1£ Blood Lead Cmco/dll EP fmccr/dl)
Ages Range Mean Median Range Mean Median
0-5 47 1-37 13.2 11 1-76 31.9 15.5
6-10 3 8-24 14 10 1-24 14.3 18
11-20 4 7-16 10.3 9 11-21 14.0 12
21-60 45 2-28 9.6 8 1-53 16.5 17

Total 99 1-37 11.5 10 1-76 17.5 15.5



1983

Ages
0-5
6-10
11-20
21-60
61+

H
31
10
36
47
12

Blood Lead fmco/dl)
Range
4-27
5-10
4-18
5-25
4-13

Mean Median
9.1 7
6
7
9
7

.9

.9

.0

.4

6
7.5
7
6

Total 136 4-27 3.4

EP fmca/dH
Range Mean
21-56 31.2
19-33 27.4
14-79 31.9
16-93 34.6
29-51 36.5

14-93 32.5

Median
30
28.5
28
33
34

32

No attempt was made to correlate blood lead levels to exterior
soil lead levels although some attempt to identify interior lead
sources were made in individuals identified as having high blood
lead (at the time defined as 30 mcg/dl). The utility of this
work in assessing the hazards posed by environmental lead has
been called into question due to the small numbers of individuals
(especially children) sampled and the time of year (late fall)
that the sampling was conducted.

D. CURRENT SAMPLING

The only on-going environmental sampling in the area consists of
the three ambient air monitors located in Granite City. The
closest of these to the site is located atop a building at 15th
and Madison Streets approximately 100 yards southeast of the
site. The air monitoring results for 1989 will be available
shortly.

Monitoring of the public water supply is carried out regularly.
The sampling is conducted post-treatment and prior to it entering
the distribution system. No water samples from the tap are
currently analyzed. The information thus derived is of limited
utility to assess the possible lead exposure as a result of lead
plumbing or solder in homes.

As Madison County has no local health department, no on-going
childhood blood lead screening program exists. Some individuals
in the affected area may receive health care at area WIC (Women,
Infants, and Children) Clinics supported by IDPH. These clinics
may sample blood for lead and EP. The existence or extent of
this information has not yet been determined, but could serve as
a valuable, albeit limited, supplemental source of information.
Additionally, some individuals have on their own sought out blood
tests based on concern generated by USEPA's proposed clean-up of
the site.



III. STUDY PROPOSAL

A. INTRODUCTION

The potential hazards posed by lead in the home and environment
are undisputed and current research indicates that lead may have
deleterious effects at lower levels than previously thought,
particularly in children's mental development, and that a large
number of children may be at risk from lead (1). There is a
question, in fact, as to whether there is a threshold for the
adverse effects of lead. The degree to which lead in soil poses
a hazard and the magnitude of that hazard is not as clear, and
may depend on numerous socioeconomic and behavioral factors in
addition to the lead content of soil. The Centers for Disease
Control (CDC) has stated that blood lead levels, primarily in the
young, may be elevated as the result of contact with soil
containing lead in excess of 500 parts per million. The concern
over soil lead concentrations arises over the observation that
direct soil contact may result in inadvertent soil ingestion by
children which may in turn significantly increase lead exposure.
Some studies have linked children's blood lead to the lead levels
in exterior and interior soils and dusts. The significance of
this relationship appears to vary widely (Attachment 3), but a
positive relationship is seen in all cases. It is obvious that
potential confounders were not completely considered in many of
these studies, but they do often illustrate the interdependence
between environmental sources and socioeconomic factors in
determining lead body burden and consequent hazard.

Lead effects on nervous system developments were recognized early
in this century, but were assumed to be reversible until the
1940s when researchers reported permanent effects on learning and
behavior in children exposed to lead (2). The expanding
knowledge of the adverse effects of lead has been accompanied by
a continual reduction in the acceptable body burden of lead as
defined by blood lead levels. The acceptable level of lead in
children's blood has dropped from 60 mcg/dl in the 1950s to the
present 25 mcg/dl (3). Based on the most recent research, CDC is
considering dropping the acceptable blood lead level yet again.
The number being considered is 15 mcg/dl, a level already adopted
by some states. However, as with earlier blood lead levels, this
does not imply that a that a safe level of blood lead has been
identified. In the last few years, a number of studies have been
conducted and are still on-going which indicate that children
suffer neurological and developmental deficits at blood lead
levels well below the current standard of 25 mcg/dl (4-7). These
studies seem to indicate that pre-natal and post-natal exposures
at levels of 10-15 mcg/dl are associated with low birth weight
and reduced growth rate as well as with cognitive deficits and
reduction in neurologic development as measured by IQ. Needleman
and his co-workers (8-10) have suggested that if children with
elevated blood lead experience an average drop of four IQ points,
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the number of individuals with IQs below 80 would treble and
those with IQs above 125 would vanish.

Studies also indicate that the fetus is at risk from
environmental lead exposure as well as the young child (11, 12).
Pregnancy and lactation may mobilize the lead from maternal bone
stores in a manner identical to calcium mobilization. Lead will
cross the placenta and the fetus may serve as a lead sink for
mobilized maternal lead. While much attention has focused on the
hazard of lead to the fetus and child, there are additional
studies indicating risk to adults as well. Some studies have
indicated that high blood lead levels in middle-aged males may
increase their risk of developing hypertension (13). It has also
been suggested that lead may aggravate osteoporosis in post
menopausal women when bone lead stores as released by the
demineralization processes (12).

Since the shutdown of smelting operations at Taracorp in the
early 1980s, the primary routes of lead exposure to area
residents has been through the ingestion and inhalation of
contaminated soils and dusts. Except for the possible
contribution of maternally-derived lead from long-term female
residents of the area, the only important source of site-related
lead exposure to the most sensitive segment of the population
(pre-school children) has been directly or indirectly through
soil and dust contamination. This exposure consists primarily of
direct ingestion of contaminated soil by children, transfer of
contaminated dusts to mouth by hands, swallowing of inhaled
airborne particulate too large to penetrate to the lung,
ingestion of food or liquids contaminated by lead-containing
soils or dusts, and inhalation of lead-contaminated particulates
small enough to penetrate to the lung. Additional exposures to
lead may be occurring through old exterior and interior paints,
plumbing, dietary sources (particularly canned foods), tobacco
smoke, and parental occupations or hobbies. Given the air
emissions originating from the smelter and the long half-life of
lead in the body, long-time residents of the area would have
received a significant lead exposure. Such individuals may be at
risk for certain chronic disease states as suggested by previous
studies. In the case of women of child-bearing years, pregnancy
and lactation may serve to mobilize bone lead to the detriment of
the fetus and neonate. There is a considerable body of animal
and epidemiological evidence pointing to the serious chronic
health problems posed by lead exposure; however, the relative
importance of different environmental lead sources is at present
unclear.

B. HYPOTHESIS

While the soil around the Taracorp site is clearly contaminated
with lead as a result of the facility operations and waste
disposal practices, the contribution of this lead contamination
to the overall body burden in exposed individuals is unclear.



The null hypothesis to be tested in this study is that lead 'body
burden as measured by blood lead positively correlates to one or
more sources of environmental lead exposure. An additional
hypothesis under consideration is that exposure to lead can be
detected by the use of one or more biomarkers in a series
developed by ATSDR for use in health studies (Attachment 4).

C. STUDY DESIGN

This study is to be divided into two distinct phases. The first
phase consists of developing community awareness and cooperation
for the study and a census of individuals living within the
affected areas of Granite City, Madison, and Venice as defined by
the boundaries of the proposed remedial action. Because this
area represents only a small portion of the three adjoining
municipalities and because it is suspected that significant
population redistibution has occurred since the 1980 census, it
is necessary to determine the actual numbers, age distribution
and residences of prospective study participants. The second
phase of the study will occur after collation of the census data
and consists of collecting biological specimens (blood and urine)
environmental samples, and questionnaire data from a subset of
individuals identified in the census.

1. PHASE I

a. Community Contact

Prior to the start of the study, a public meeting will be held to
announce the study, explain its purpose and how it will be
carried out, address questions and concerns, and request the
cooperation of the citizens. The Taracorp situation has
generated considerable community interest and concern on the part
of the citizens, local leaders, and the media. A study of the
type proposed has been repeatedly called for by elected
officials, civic leaders, the citizens, and the potentially
responsible parties. It is expected that this degree of interest
will translate to a high participation rate in the study by the
citizens. The media interest will also guarantee widespread and
favorable coverage for the study. Following the public meeting,
further discussions, or meetings will be held with elected
officials, civic leaders, local physicians and medical
associations, and clergy, and the press to support the study and
encourage participation in their community. A mailing list will
also be developed from sign-up sheets at the various meetings and
from the census itself. Interested citizens or groups, and
potential study participants will be kept informed as to the
study!s progress and time-table by periodic mailings. This list
will also be used to ensure that the final report is distributed
to all interested parties.

10



b. Census

The study area consists primarily of the area proposed for
remedial action under the USEPA's clean-up plan for the Taracorp
site. This area comprises approximately 60 square blocks around
the facility. An additional "buffer zone" of one block will be
added to ensure complete coverage of the potentially exposed
population.

The census will be based on town maps of the three municipalities
and is anticipated to take place in the fall of 1990 or spring of
1991. Workers will be assigned a number of blocks to complete
with additional blocks assigned as the census is completed. The
census will be conducted from 9:00am to 9:00pm Monday through
Saturday. Work on Sundays will be considered if necessary.

Prior to beginning the census, workers will be provided training
in the study's overall purpose and goals, how to introduce
themselves and obtain cooperation from area residents, issues of
confidentiality, how to complete the appropriate forms, practice
sessions to ensure familiarity and comfort with the forms, role
playing exercises to prepare for potential problems, and
associated administrative detail. Written instructions on proper
filling out of forms will also be provided to workers for
referral.

The census will be carried out utilizing two forms adapted from a
similar study conducted by the Colorado Department of Health
(CDH) in cooperation with ATSDR. The first form (Attachment 5)
is the Block Survey form and contains a diagrammatic
representation of the block upon which street names and lots can
be indicated. Information gathered on this form will include
block number, lot number (referring to the diagram), street
address, type of building (single family, multiple family,
business, vacant, etc.), acceptance of census interview,
interviewer comments, and data. The Census form (Attachment 6)
itself will be used to record attempted interviews and outcome of
these attempts as well as necessary demographic information
(number of individuals, age, sex, relationships, length of
residence at the address, length of residence in the area, etc.).

If an adult (18 years or older) is at home, the interviewer will
complete the Census form or make arrangements to do so at a later
time. If no one or a minor is at home, information will be left
explaining the study and that the interviewer will return. It
will also provide the residents with a phone number and contact
person if they wish to set up an interview appointment or give
the information over the phone.

Each household in every block of the study area will be contacted
at least four times on different days at different times before
it is assigned a no contact status. Information regarding "no
contact" households will be solicited from neighbors as a last
resort. Areas with high percentages of "no contacts" will be
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visited again for a fifth contact or telephoned if a number can
be located. Vacant housing can be confirmed visually for the
most part, but its status will also be confirmed by neighbors.

Data quality will be assured by spot checks of workers conducted
during the interview process and by random contact callbacks to
determine the accuracy of the information. Census information
will be placed into a computer database for ease of
manipulation. Lists of households and individuals eligible for
inclusion in the study will be generated using this database.

c. Study Population

It is intended to request participation in the study by all
children 18 years or younger, by all pregnant women, and by a
random sample of all remaining adults (older than 18 years).
This plan may have to be reconsidered if the results of the
census determine the numbers of individuals eligible for
inclusion under such a study is excessive. At a minimum,
however, the study population would consist of all children 0 to
6 years old, all pregnant women, and a random sample of the
remaining population. Adults selected for inclusion in the study
will be asked to participate and sign a consent form. Parents or
guardians of minors selected for inclusion in the study will be
asked to allow their children's participation and to sign a
consent form on their behalf.

Because of the industrialized nature of the area, it is felt
important to establish a blood lead baseline for the area.
Telephone numbers will be selected at random from the directories
for the three municipalities. Once it is determined that the
households lie outside the study area, but within areas of
similar demographic make-up, residents will be contacted by phone
and asked to provide information similar to that on the census
form. If one or more members of the household meets the
requirements for inclusion and agrees to participate in the
study, an appointment will be made for a blood sample to be
taken. These samples will be analyzed for lead and EP analyses
with the results reported back to the individual and his/her
physician. Individuals found to have elevated blood lead levels
would be referred to the IDPH Childhood Lead Poisoning Program or
the IDPH Adult Blood Lead Registry for additional testing and
follow-up. The exact number of individuals necessary to
establish a baseline will be determined prior to implementation
of the study in consultation with ATSDR, IDPH, and the
contracting statistician(s).

2. PHASE II

a. Questionnaire Design And Administration

The questionnaire to be used for this study will be based on
questionnaires developed by ATSDR and its contractors for similar
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studies conducted in Leadville and Leeds (Attachment 7 and 8) in
order that consistency be maintained in these studies. The
questionnaire will elicit information on demographics,
socioeconomic status, occupational data, and behavioral
characteristics for each individual and household participating
in the study. The questionnaire will be reviewed by ATSOR, IDPH,
and the contracting epidemiologist(s) to ensure completeness and
accuracy. The questionnaire will be pilot-tested in another
locale prior to its use in the study to identify any problems and
to ensure that the questions elicit the proper response from
participants. As with the census, workers will be trained in
interviewing techniques and questionnaire administration. This
orientation will include study purpose and goals, introductions,
familiarization with the various forms, confidentiality,
role-playing to prepare for difficult situations, and techniques
to avoid the introduction of interviewer bias into the process.

Special training will also be given to workers who will conduct
environmental sampling. This will again include study purpose
and goals, but will primarily be directed toward standardizing
sampling techniques, proper use and calibration of sampling
equipment, avoiding cross-contamination of samples, maintaining
chain-of-custody, and proper labeling and filling out of
associated forms.

Individuals for inclusion in the study will be selected based on
their meeting a pre-determined criterion (e.g. age, reproductive
status, etc.) or at random. Solicitation for participation in
the survey will be made by telephone and appointments for
interview and sampling set up with those willing to participate.
Where no telephone exists, personal visits will be made to
request participation in the study and to set up appointments for
interview and sampling. Attempts to contact households
containing potential participants will be made throughout the
course of the study before the household will be considered a "no
contact". Appointments will be scheduled at the participant's
convenience from 9:00am to 9:00pm Monday through Saturday with
Sundays held in reserve if needed.

The interview team will consist of four individuals: a pediatric
phlebotomist to explain the sampling, the consent form, and to
draw the blood, an interviewer to administer the questionnaire
and two environmental samples (indoor and outdoor) to collect
dust, soil, water, and vegetable samples and to measure lead in
paint. It is intended that two such teams be in the field during
the survey period.

b. Biological Sampling

Trained phlebotomists will obtain two vacutainers of blood from
each participant. Sufficient blood will be drawn to ensure a
proper ratio of anti-coagulant to blood and to allow all
requested analyses to be performed. The filled tubes will be
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inverted several times to ensure complete mixing and labeled witih
the date and a pre-assigned laboratory identification number.
This number will be placed on all associated paper work. These
samples will be refrigerated after collection.

The blood samples will be logged in a chain-of-custody list as
they are returned from the interviews. This chain-of-custody
will then be maintained throughout the handling and shipping
process. One container of blood will be delivered to a local
certified medical laboratory for lead, FEP, and CBC analyses
while the other container will be shipped to the CDC laboratory
for biomarker analysis.

Additionally, urine samples will also be requested of study
participants (excluding infants). The sampling procedure will be
explained to the participant or an adult in the household.
Written instructions and a collection bottle will be left at the
home. The sample will be picked up the following day, logged
into chain-of-custody and frozen for shipment. This specimen
will be shipped to the CDC laboratory for biomarker analysis.

c. Environmental Sampling

Environmental sampling will consist of both interior and exterior
samples. The interior sampling will be conducted prior to the
exterior sampling to avoid introduction of materials from the
outside into the house. Inside the home the following samples
will be taken: 1) a composite floor dust sample from selected
areas of the home, 2) a composite dust sample from the window
sills in the same areas, 3) two water samples (first draw and
fully flushed, 4) handwipes of the study subject(s), and 5) XRF
lead readings on painted surfaces. Outside the home, the
following samples will be taken: 1) two surface soil scrapings
from an exposed dirt surface in a play area (as defined by the
parents or guardian) and in the front of the home (preferably
near the main entrance), 2) two composites of five soil core
samples taken from the front and back yards, 3) at homes with
gardens, a composite of five soil core samples from the garden
and, where available, one sample each of a root crop (e.g.,
potato, carrot, etc.), a fruiting crop (e.g., tomato, pepper,
etc.), and leafy crop (e.g., spinach, lettuce, etc.), and 4) XRF
lead readings of exterior painted surfaces.

d. Interior Sampling

i. Floor Dust Sampling

A variety of methods have been used by other investigators to
collect household dust. Most often the sampling device consists
of a battery operated vacuum pump and a filter cassette. The
pump is operated at a standard speed and a measured area of the
floor sampled by repeated passes over the surface area. This
methodology was used by the Colorado Department of Health and
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ATSDR in the Leadville study (14). Recently USEPA developed a
high volume surface sampler for the collection of house dust
(15). This device consists of an intake nozzle, cyclone and
filter. This device operates at approximately 9.5 L/sec and can
collect more than two grams of floor dust from a rug in an
average clean home in less than four minutes. The device can
collect approximately 30% of dust less than 150 micrometers from
plush carpet and over 90% of total dust from a bare floor. It
retains over 95% in the cyclone with the remainder on the
filter. The use of this device for dust sampling in this study
is being explored.

Whatever collection device is used in this sampling, the sampling
procedure will be conducted in a similar manner. In each room
sampled (kitchen, living room, den or playroom, main entrance,
and subject's bedroom), the sample area will be standardized by
use of a template cut to a uniform size. Three separate
unidirectional passes will be made over the sample area in
different dirrections. Following completion of the composite
floor sample in each household, the sample will be removed,
sealed, labeled, and placed in a plastic bag. The sampling
device will be cleaned between each composite sampling. The
overall condition of the rooms in terms of dust accumulation will
be noted.

ii. Window Sill Sampling

Window sill dust will be sampled in each room utilizing similar
methodology with the exception of the use of a template. The
entire sill area will be sampled and area of the sample
determined by measurement. Following completion of the composite
sill sampling in each household, the sample will be removed,
sealed, labeled, and placed in a plastic bag. The sampling
device will be cleaned between each composite sampling. The
condition of the sill (peeling or chipping paint, dust, cracks or
openings, etc.), the windows most often left open, the presence
of air conditioning and storm windows will also be noted.

iii. Hand Lead Sampling

Hand lead may be more closely correlated to blood lead than dust
or soil lead. For this reason samples of dislodgeable lead will
be taken from the hands of each study subject. A pre-packaged
alcohol swab, folded in half, will be used to wipe the subject's
hands, back, front, and between the fingers. The swab will then
be unfolded and the process repeated. The sampler will wear
rubber gloves during the sampling to avoid contaminating the
swab. Following the sampling, the swab will be placed in a
scalable plastic bag and labeled. The condition of the hands and
the last time they were washed will be noted.

iv. Water Sampling

Two water samples will be taken, both a first draw and fully
flushed. The samples will be taken in a pre-prepared acid washed
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500 milliliter polyethylene bottle containing one milliliter
concentrated nitric acid. The bottles will remain tightly closed
until just prior to the sampling and will be taken from the
kitchen cold water tap. The fully flushed sample will be taken
at the same time as the rest of the samples. The tap will be
allowed to run for five minutes prior to this sampling. The
first draw sample presents some problems in terms of convenience
to the residents, but arrangements will be made to return first
thing the following morning to gather this sample. Since the
reason for this inconvenience involves the reluctance to allow
the householder to handle the acid bottle, it is being determined
whether the water sample can be acidified after sampling without
altering the analytical results. If this can be done, a sample
bottle can be left with the residents with instructions on how to
perform the first-draw water sampling. These samples could then
be collected the following morning. All sample bottles will be
filled, capped immediately, and labeled. An inspection of the
plumbing will also be conducted to ascertain the presence of lead
pipes or solder.

v. XRF Analyses

The presence of lead in painted interior surfaces will be
determined using portable XRF lead-in-paint analyzer. The XRF
device will be calibrated at the beginning of each day's work and
immediately before each residence to be sampled. Lead foil
standards form the National Bureau of Standards will be used in
this calibration. In various areas within each residence the XRF
will be held to the wall or other flat surface and three
consecutive readings taken, with each reading requiring about 30
seconds.. The three readings and locations of the various
sampling sites will be noted along with general information on
the appearance and condition of the paint.

The specific sites for XRF analysis will vary according to the
location of painted surfaces within a home. Any painted
surfaces, particularly those in poor condition, may be analyzed.
The exact number of readings will vary from house to house.
Walls and trim in the same areas as sampled for dust will be done
where paint exists. Additionally painted trim, doors and walls
in the other rooms of the house or entries may be done. An
occasional piece or pieces of painted furniture (cribs, high
chairs, play pens, etc.) will be sampled.

e. Exterior Sampling

i. Exterior Soil Scrapings

Exterior soil scrapings will be used to assess lead content of
exterior dusts and will be collected from both front and back
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yards. The samples will be taken following the procedures of
Bornschien et. al. (16) and consist of using a stainless steel
curved spatula to scrape off the loose soil dust of the sampling
area. Ideally, a spot in the back yard that serves as a play
area will be selected for the back yard sample. The front yard
sample will be taken from an area near the home's main entrance.
A minimum of 100 milligrams for each sample will be collected and
any obvious extraneous materials (twigs, pebbles, insects, etc.)
avoided. The spatula will be cleaned between each sample. The
location of these samples will be noted on a diagram occupying
the sample sheet. Notation will be made of any paint chips in or
around the area. If the exposed soil is large in area, several
samples will be taken from different areas and composited. The
samples will be placed in small plastic bags and labeled.

ii. Soil Core Sampling

A composite sample of five different soil core samples will be
taken from both the front and back yard using a standard
laboratory steel cork borer and punch. One sample each will be
taken in the four corners of the yard and one in the center in
both front and back yards. The locations of each sample will be
placed on a diagram occupying the sample sheet. A one inch deep
sample will be taken at each location with a pre-measured borer
and the soil pushed out of the borer with the punch into a small
plastic bag. Once all five samples of the composite are
collected the bag will be sealed and labeled. The borer and
punch will be cleaned between composite samples.

iii. Garden Soil and Vegetable Sampling

In homes with gardens, an additional composite soil sample will
be taken along with representative vegetables. A composite of
five soil samples will be taken in each garden in a manner
similar to that described for the front and back yard soil core
samples except the depth of the sample will be four inches. The
soil will again be placed into a small plastic bag. After all
five samples are collected, the bag will be sealed and labeled.
The borer and punch will be cleaned between composite samples.
Produce from these gardens representing root, fruiting, and leafy
vegetables will be collected. The total number of samples from
each garden will not exceed three. These vegetables may have to
be collected at a later date or at different times to account for
different ripening times. A sufficient amount of each
representative vegetable will be collected, excess soil removed,
wrapped in aluminum foil, sealed, and labeled. The samples will
be frozen for analysis at a later date.

iv. XRF Analyses

XRF analyses of exterior painted surfaces will proceed in a
manner similar to that conducted inside the house. The XRF
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device will be calibrated prior to use using the NBS lead foil
standards. On the exterior, painted siding and entry trims will
be measured. Other areas of possible concern will include paint
on outbuildings (garages, sheds, etc.) paint on window trim,
shutters, porches, railings and outside furniture. The locations
and descriptions of all areas samples with notations as to the
condition of the paint and the occurrence of paint chips on the
ground beneath.

f. IRB Submission

Due to the use of human subjects in this study, this proposal
will be submitted to the Institutional Review Board (IRB)
utilized by IDPH for approval.- If required, approval by the IRB
of any contracting organization will also be sought.

g. Quality Control

Quality control procedures for the biologic and environmental
samples will be developed in conjunction with ATSDR prior to the
beginning of the study, but in general will conform to the CDC
and USEPA QA/QC procedures utilized by ATSDR in similar studies
they have undertaken across the country (Attachment 9 and 10).
In terms of follow-up and data control, all forms and samples
will be tagged using labels generated prior to the study and
assigned a unique identifier. This number will consist of two
digits indicating the year, followed by a four digit study
identification code, followed by a four digit personal code, and
a character code identifying sample type. Once a subject agrees
to participate in the study, a file will be opened which will
contain all forms associated with household (consent forms,
questionnaires, sampling forms, etc.). All forms will be labeled
and the remaining labels will be placed into the file to be used
to label the biologic and environmental samples collected. Forms
returned after interview and sampling will be visually inspected
for completeness and consistency of response. A number of
subjects will be selected at random and partially re-interviewed
to ensure initial interviews were conducted properly.

After completion of the survey, each file will be reviewed for
completeness. Missing data or forms will be identified and
completed before submission for coding if possible.

Results of biologic and environmental sampling analyses will be
reviewed to ensure that all parameters analyzed meet the
laboratory QA/QC requirements. Copies of those results, together
with the completed questionnaires, will be sent to CDC. for
keypunching and editing. Data will be keypunched twice for
verification and a variety of logical checks made to test data
accuracy. Corrections will be made as necessary and a SAS data
set generated and returned to the IDPH for further data analyses.
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h. Statistical Analysis

Statistical analyses of this data set will be performed using the
most current release of SAS (Version 5.18-SAS Institute, Gary,
NC) and will consist of three phases. Data analyses may be
restricted to age groups at highest risk for lead exposure in
this area. This would include primarily zero to six years of age
or, because of their potential high exposure due to mouthing
behavior, those zero to three years of age.

The first phase consists of a univariate analysis approach. The
univariate analysis will include descriptive statistics such as
means., standard deviations, and percentiles for all continuous
variables. More specifically, the statistics will be gathered on
the outcome variable (all blood lead concentrations) and exposure
variables such as soil lead, dust lead, hand lead, etc. The next
analysis is based upon an assumption of normality; therefore a
check of normality is needed. If the data are found not to be
normally distributed, then the data will be transformed. As is
often the case in such studies, the blood and environmental
levels may not be normally distributed. If that is the case in
this instance, statistical analyses will be performed using
log-transformed blood lead values and environmental sampling
results. Biological and environmental values that are below the
analytical detection limit will be assumed to exist at one-half
of the detection limit for all statistical analyses.

The first objective of the analysis is to determine if elevated
blood lead concentrations exist in the study population (or a
subset of it). This will be accomplished through the use of
t-tests and analysis of variance in comparison to the control
population, the results of similar studies elsewhere, or
reference values. Frequency distributions will be performed for
all behavioral and/or categorical variables.

The second phase of analysis consists of a bivariate approach.
This bivariate analysis is dependent to a large degree upon the
results of the t-tests. The bivariate analysis will address the
second objective by identifying environmental and/or behavioral
factors that can be associated with elevated levels of blood
lead. A correlation matrix will be generated among all
continuous variables to ascertain the relationship among
themselves. Upon review of the correlation matrix, the analysis
will then proceed to develop a simple linear regression model of
blood lead concentration versus one independent (or exposure)
variable.

The final phase of the analysis will be a multivariate approach.
This analysis will be performed to determine which independent
(or exposure) variables are the best predictors of blood lead
concentration. Based upon several model-building techniques, the
analysis will result in a multiple linear regression model. This
model will predict the average blood lead concentration given
several independent (or exposure) variables.
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All planned statistical analyses will be subject to review and
change by ATSDR and IDPH according to the needs of the study.

i. Privacy And Notification

The final report, and all such reports made available to the
public, will not contain laboratory results or findings in
association with any individual subject or person and only report
aggregate data. All records containing personal identifiers and
information will be maintained in accordance with the Privacy Act
of 1974. Individual biological and environmental sample results
will be provided to the individual or their parent(s) or legal
guardian when the results become known. Data collected in this
study, will be shared with ATSDR.

Under the Privacy Act of 1974 (5U.S.C. Section 552a[e]), as well
as by state statute, Federal and State employees or their
contractors are responsible for protecting data collected on
identifiable persons or organizations when the supplier of that
data has not given consent to the agency or agencies to make that
data public. This responsibility for protection extends to
unauthorized visual observation, accidental loss, or theft. This
implies that confidential records should be kept out of sight of
unauthorized persons, stored in locked cabinets or locked rooms
when not in use, copied only when absolutely necessary, and
stored in sealed containers when archived. Statistics derived
from such confidential data will be reported without inadvertent
disclosure about particular study subjects.

After analytical results are received from the laboratories, they
will be reviewed and specific recommendations made, where
appropriate. The results, interpretations, and recommendations
will be transmitted in letters to the subject by IDPH. These
letters will include telephone numbers and contact names at IDPH
and ATSDR for additional questions or information.

In cases where a test result reveals a finding of immediate
significance to a person's health, that person and a physician or
health care provider designated by that person will be notified
immediately by IDPH and ATSDR. Lead cases identified in this
study will be referred for follow-up and intervention to the
appropriate IDPH divisions (Division of Family Health for
Children and Division of Epidemiologic studies for Adults).

j . Follow-up Studies

Should the results of this study indicate the need for additional
or expanded health studies, IDPH will propose additional studies
of this population for submission. The use of in vivo tibial XRF
evaluation shows promise as a measure of long-term lead
accumulation which has been of concern in this situation.
Additional health endpoints involving neurobehavioral testing or
nerve conduction velocity testing of sensitive populations may
also be considered for further evaluation by IDPH. Expanded
epidemiologic studies of this population may also be considered
by IDPH in conjunction with ATSDR.
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D. PERSONNEL AND BUDGET

1. PROJECT PERSONNEL

The size and complexity of the proposed study will require IDPH
to contract out the majority of the work. An appropriate
contract organization has not yet been, but is currently being
sought. The ideal contractor will have medical, toxicological,
and environmental expertise and have experience with studies of
this type. When a qualified contractor is identified, the
appropriate information will be submitted to ATSDR for their
concurrence in the selection.

State, personnel will donate their services and time toward
completion of this study. Overall project oversight will be
performed by the Division of Environmental Health under the
Manager of the Toxicology Program, Thomas F. Long. Day-to-day
oversight and participation will be provided by the Regional
Toxicologist, David R. Webb. Review of the epidemiologic aspects
of the study and planned statistical analyses will be provided by
the Division of Epidemiologic Studies under Holly Howe.
Supplemented IDPH personnel can be assigned as needed to this
project. Complete staff rosters and resumes will be submitted
upon contractor selection. Additionally, analytical support in
terms of QA/QC evaluation and some supplemental analyses may be
obtained from the IDPH Laboratories if necessary.

2. STUDY BUDGET

The following grant budget estimate is based on anticipated costs
associated with the various aspects of the proposed study.
Personnel costs are based on average hourly rates for various
activities, and estimated time expenditure. Costs for biologic
sampling and analyses are based on quotes provided by local
testing laboratories and the estimated number of samples.
Environmental analyses costs are based on quotes from local
environmental testing laboratories and the estimated number and
type of environmental samples.

a. Federal Monies

PERSONNEL COSTS

Number Title Hours Hourly Rate Total

1 Project Coordinator 500 $ 75 $37,500
1 Physician/Epidemiologist 60 $125 7,500
2 Project Managers 250 $ 75 37,500
1 Statistician 80 $ 75 6,000
5 Census Takers 120 $ 10 6,000
2 Phlebotomists ' 300 $ 10 6,000
2 Interviewers 500 $ 10 10,000
4 Environmental Samplers 500 $ 10 20,000

Total $130,500

21



BIOLOGIC SAMPLING

1750 Child blood samples (exposed and centra-!)- for
lead, FEP, and CBC 9 $40/sample,.- - 70,000

*— "

750 Adult blood samples (exposed and control) for
lead, FEP and CBC @ $4O/sample 30,000

Additional sample tubes for biomarker study 2,000

Collection bottles for urine samples 2,000

Total $104,000

ENVIRONMENTAL SAMPLING

4 Dust Samples (floor, sill, exterior front, and
exterior back) @ $25/sample for 750 homes 75,000

2 Soil Samples (backyard and front yard)
@ $25/sample for 750 homes 37,500

1 Soil Sample (garden @ $25/sample for
100 gardens) 2,500

1 Hand Wipe (dislodgable lead dust)
@ $25/sample for 1500 samples 37,500

2 Water Samples (first draw and fully flushed)
6 $20/sample for 750 homes 30,000 .,

3 Garden Samples (root, fruit, and leafy vegetables)
@ $25/sample for 100 gardens 7,500

Total $190,000

MISCELLANEOUS COSTS

Rental or leased XRF machines (2)
@ $50/day for 60 days 3,000

Sampling supplies and equipment (bags, gloves,
spatulas, filters, bottles, etc.) 6,000

Rental or leased dust collection devices (2)
@ $50/day for 60 days 3,000

Lodging-\(400 man/nights—§^$40/night) 16,000

Travel (interstate and intrastate) 9/000

Printing and mailing costs 4,000

Telephone 2,500

Total $43,500
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Total Study Costs (Federal)

Personnel
Biologic Sampling
Environmental Sampling
Miscellaneous

130,500
104,000
190,000
43,500

Total $468,000

b. States Monies (in kind services)

Personnel Costs

Toxicologist/Manager
6 months (10%)

3500/month for

Environmental-Epidemiologist 3000/month for
6 months (10%)

Regional Toxicologist
6 months (20%)

Sanitarians
6 months (20%)

2200/month for

1900/month for

Total

Total

Total

2,100

1,800

2,640

4,560

$11,100

2,098

$13,198

2,500
2,500
15,000

$20,000

Fringe Benefits (18.9%) of Personnel Costs)

Miscellaneous
Travel and Lodging
Supplies
Supplemental Laboratory Services

Total Study Costs (State Monies)

Personnel 13,198
Miscellaneous 20,000
Indirect Costs 5,644

Total $38,842

This budget represents the upper bound cost of the proposed
study. The final costs are likely to lower.

IV. CONCLUSIONS

The Taracorp site represents an exposure of long-standing to a
cumulative hazard among a relatively stable population. The
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hazard is largely confined to a single contaminant and a single
environmental pathway. A number of sensitive sub-populations
exist in the affected area and a unique opportunity exists to
study the effects on these individuals utilizing new and
promising methodologies. IDPH is requesting assistance from
ATSDR not only in terms of a grant of financial support but also
in terms of advice and participation in developing and
implementing appropriate study design, selection of study
population size and type, exposure and medical testing, and data
analysis and interpretation.
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Table 1

Pb

Peppers 0.119 N"*'
Tomatoes 0.122
Banana Peppers 0.134
Cauliflower 0.198

(frozen)
Soil 1500

2 Eggplant 0.048
Tomatoes 0.066
Okra 0.128
Carrots 0.392
Soil 1100

3 Tomatoes 0.035
Cabbage 0.633
Peppers 0.053
Cucumber 0.083
Soil 1200

4 Okra 0.020
Banana Peppers 0.010
Tomatoes 0.005
Peas 0.002
Soil 53

5** Pepper 0.007 v>
Tomatoes 0.007

6 Okra 0.014
Banana Peppers 0.010
Soi1 97

7 Tomatoes 0.028
Squash 0.124
Okra 0.641
Beets 0.087
Beet Leaves 0.058
Soil 680

* Soil values are based on dry weight
** Site *5 Is located across the street from Site #6. Therefore a

separate soil sample was not taken.
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THE ATSCR HEAIZH ASSESSMENT: A NOTE OF EXPIANATION

Section 104(1) (7) (A) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended, states
".. .the term 'health assessment' shall include preliminary assessments of
potential risks to human health posed by individual sites and facilities,
based on such factors as the nature and extent of contamination, the
existence of potential pathways of human exposure (including ground or
surface water contamination, air emissions, and food chain contamination),
the size and potential susceptibility of the community within the likely
pathways of exposure, the comparison of expected human exposure levels to
the short-term and long-term health effects associated with identified
hazardous substances and any available iv* x iimendfri exposure or tolerance
limits for such hazardous substances, and the comparison of existing
morbidity and mortality data on diseases that may be associated with the
observed levels of exposure. The Administrator of ATSCR shall use
appropriate data, risk assessments, risk evaluations and studies available
from the Administrator of EPA."

In accordance with the CERCLA section cited, ATSCR has conducted this
preliminary health assessment on the data in the site summary form.
Additional health assessments may be conducted for this site as more
information becomes available to ATSCR.



THE ATSCR HEM3H ASSESSMENT: A NOTE OF EXPLANATION

Section 104 (i) (7) (A) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended, states
"...the term 'health assessment' shall include preliminary assessments of
potential risks to human health posed by individual sites and facilities,
based on such factors as the nature and extent of contamination, the
existence of potential pathways of human exposure (including ground or
surface water contamination, air emissions, and food chain contamination),
the size and potential susceptibility of the community within the likely
pathways of exposure, the comparison of expected human exposure levels to
the short-term and long-tern health effects associated with identified
hazardous substances and any available recommended exposure or tolerance
limits for such hazardous substances, and the comparison of existing
morbidity and mortality data on diseases that may be associated with the
observed levels of exposure. The Administrator of A1SCR shall use
appropriate data, risk assessments, risk evaluations and studies available
from the Administrator of EPft.."

In accordance with the CERCLA section cited, AISCR has conducted this
preliminary health assessment on the data in the site summary form.
Additional health assessments may be conducted for this site as more
information becomes available to AI5ER.



PRELIMINARY HEALTH ASSESSMENT
NL INDUSTRIES/TRRftCCRP LEAD SITE

GRANITE CITY, ILLINOIS
January 18, 1989

Prepared by:
Office of Health Assessment

Agency for Toxic Substances and Disease Registry

Background

The NL Industries site is a National Priorities List (NPL) Site located in
Granite City, Madison County, Illinois. Metal refining, fabricating, and
associated activities were conducted at the site until 1903, when the
secondary lead smelting operation was started. The secondary smelting
operations produced a number of products, including sheet lead solder,
shotgun lead pellets, lead wool, lead pipe, powdered lead, and secondary
lead ingots. Historically, solid waste generated by the manufacturing
facilities was stored on-site in a slag storage area. Liquid wastes were
discharged through process sewers, which ran under the site, to the
municipal sewer system.

NL Industries, Inc. , formerly the National Lead Company, bought the site
in 1928. Battery recycling facilities were installed at the site in the
1950's. In August 1979, NL Industries, Inc. sold the site to Taracorp,
Inc., who operated the secondary lead smelting operation until 1983, when
it filed for protection from its creditors under Chapter 11 of the Federal
Bankruptcy Code. Taracorp is presently operating metal refining and
fabricating facilities at the site.

A waste pile, composed of blast furnace slag, lead bearing fines in
55-gallon drums, and battery case material, is located on site. The
volume of the pile is approximately 85,000 cubic yards. In addition,
smaller piles, which were associated with the adjacent St. Louis Lead
Recycler's operation, comprise 6300 cubic yards.

and

A. Environmental Contamination

Groundwater in the vicinity of the site is contaminated with elevated
levels of sulfates (288 mg/1) , dissolved solids (993 mg/1) , and manganese
(0.99 mg/1).

The waste piles on site were sampled; analyses revealed elevated levels of
lead (15,000-286,000 mg/kg), arsenic (620-4100 mg/Xg), copper
(5,800-11,000 mg/kg), and iron (21,000-340,000 mg/kg). Runoff from the
waste pile has shown concentrations of lead ranging from 3 to 40 mg/1.
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On-site soils have shewn lead concentrations ranging from 1550-48,300
mg/kg. Soil lead sanpling daponstrated surface soil lead concentrations
in residential neighborhoods «dthin 2000 feet east of the site at
approximately 386-3600 rcg/kg. Other areas near the site have shown
similar concentrations of load (400-3000 mg/kg).

The results of quarterly air sanpling in the vicinity of the site in 1986
were considerably below the National Ambient Air Quality (NAAQ) standard
for lead of 1.5 ug/m. Lead concentrations were detected in the air at
locations near the site ranging from 0.13-0.42 ug/m3.

B. Physical Hazards

There are no known physical hazards present at the ML Industries NPL Site.

Potential Environment 1 and BflyiyFure Pathways

A. Environmental Pathways

1. Surface Water

The nearest surface water body to the site is the Chain of Rocks
Canal, which is located over one mile away. No drainage swales or
ditches were observed at the site which would connect storm runoff
from the site to this surface water body.

Studies conducted as part of the Remedial Investigation (RI) have
evaluated the characteristics of storm water runoff from the waste
piles on site. The runoff has contained concentrations of lead in the
range of 3-40 mg/1. Runoff from the pile either infiltrates and
percolates to groundwater or evaporates.

2. Groundwater

The American Bottoms aquifer underlies the site. This unconfirmed
aquifer is ccmposed of clay, silt, and sand. It extends to at least
35 feet below the surface. Groundwater has been encountered at an
average depth of 24 fcart below the surface. The site is underlain to
a depth of approximately 100 feet by alluvial, glaciofluvial, and
glaciolacustrine deposits, which become progressively coarser with
depth.

Water within the unconsolidated deposits beneath Granite City is used
for industrial purposes. At least 36 private wells have been reported
to be within two miles of the site. The RI stated, however, that it
was not known whether these wells are used as potable water supplies.
The Granite City Water System supplies most of the drinking water to
the area residents. It uses the Mississippi River as its water
source.
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Twelve monitoring wells were installed at and near the site in October
1982. Additional monitoring wells have been installed since this
date. Two on-site wells showed elevated concentrations, as compared
to background, of sul fates, dissolved solids, arsenic, cadmium,
manganese, nickel, and zinc. Off-site monitoring wells located
downgradient of the site did not show any contamination at the time of
the sampling.

Locally, the groundwater flows in a south-southwesterly direction
towards the Mississippi River. Groundwater underlying the site is
characterized by elevated levels of dissolved solids, sul fates, and
manganese and does not appear to be suitable for development as a
potable water supply.

3. Soil

Ninety-eight surface soil samples were taken from 52 locations on and
off the site (primarily from off-site areas) . Most of the samples
were taken at depths of 0-3 and 3-6 inches below grade. Elevated
levels of lead were found in the soil.

The waste piles located on the site were sampled and elevated levels
of lead, arsenic, copper, and iron were found.

4. Air

The Illinois Environmental Protection Agency (HEPA) operates several
air quality sampling stations in the vicinity of the site and has
generated quarterly monitoring data since 1978. Air quality at the
monitoring locations near the site has been well within the NAAQ
standard for lead.

B. Human Exposure Pathways

on the environmental media that have been contaminated at the site,
the concentrations of contaminants that were found in these media, and the
potentially exposed population near the site, the human exposure pathways
of concern at the ML Industries site are as follows:

1. Inhalation of contaminated dust/soil.

2. Ingestion of contaminated soil.

3. Dermal absorption of contaminants found in the soil.

4. Ingestion of contaminated groundwater.

and *̂  Use

The site is located within a heavily industrialized section of Granite
City, Illinois. Granite City is a community of approximately 40,000
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located across the Mississippi River from St. Louis, Missouri.
Residential and commercial areas are also located near the site. The site
is located adjacent to properties owned by Trust 454, Terminal Railroad
Associates, Inc. , Illinois Central Gulf Railroad, Chicago and Northwestern
Railroad, and Tri-Cities Trucking, Inc. St. Louis Lê d Recycler's, Inc.
is a tenant of trust 454.

Evaluation and Discussion

Because the soils and waste pile at the site are contaminated with lead
and other inorganics, there is the possibility that contaminated soil
particulates may become airborne and travel off-site as the result of
wind, traffic, remedial activities (i.e., excavating, trenching), or
recreational activities (i.e. , bite riding) . Remedial workers and others
that may gain access to the site may also be exposed to contaminants found
in the soils via accidental ingestion or dermal absorption while involved
in on-site activities.

Because lead has been detected in residential surface soils at elevated
levels, children playing in the area may be at special risk, from exposure
to contaminants because of the cumulative nature of their exposure and the
fact that they are the most sensitive subpopulation for lead induced
toxicity. In general, lead in soil and dust appears to be responsible for
blood lead levels in children increasing above background levels when the
concentration in the soil or dust exceeds 500 - 1000 mg/kg (Baker, et al . ,
1977; Mielke et al., 1984; Angle et al., 1984; Duggan and Inskip, 1985) .
The concentrations of lead found in the residential areas near the site
showed concentrations up to three times higher than these levels.

The water underlying the site does not appear to be suitable for potable
uses; however, this possible exposure pathway cannot be dismissed until
further information is available. Because it is not known if there are
private wells being used for drinking water supplies in the vicinity of
the site, there is the possibility that residents are being exposed to
site-related contamination via ingestion of contaminated groundwater.

Particulate lead compounds can be absorbed into the body via both the
respiratory and gastrointestinal tracts with varying degrees of
efficiency. Lead exposure is linked with neurological effects, systemic
toxicity, including anemia and other hematologic effects, and reproductive
effects.

Based on the available information, this site is considered to be of
public health concern because of the risk to human health caused by the
likelihood of exposure to hazardous substances via inhalation, ingest icn,
and direct contact exposures to contaminated soil. There is also the
possibility that the human population in the area is being exposed via
ingestion of contaminated groundwater.
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If further environmental characterization, sanpling from on-site areas, or
sanpling from impacted off-site areas become available, such material will
form the basis for further assessment at a later date.

AXSDR recommends the following for the protection of public health near
the site:

1. The contamination of residential soil in the vicinity of the NL
Industries Site should be accurately evaluated. Such an evaluation should
allow for an adequate determination of the levels of exposure of
individuals per residence. If residents, specifically children, are
indeed exposed to levels of contaminants, namely lead, which may result in
adverse health effects, actions should immediately be taken to prevent
further exposure.

2. It should be verified that there are no private wells being used as
potable water supplies in the vicinity of the site.

3. On-site workers involved in remedial activities should be equipped
with adequate personal protective equipment as required by the
Occupational Safety and Health Administration (OSHA) and recommended by
the National Institute for Occupational Safety and Health (NIOSH).

4. Air monitoring should be continued to insure that concentrations of
lead in the ambient air remain below NAAQ standards.
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I) INTRODUCTION

During the last quarter of 1981, the I l l inois Environmental Protection
Agency's ( l E P A ' s ) air pollution aonltor at 15th and Madison Streets in

V, Granite City registered an unusually high average of lead. The sudden
increase in airborne lead was unexpected because, up until then, the lead
levels had been declining at that location. A preliminary investigation
based on an analysis of meteorological data indicated that the lead came
from the direction of the nearby lead smelter (Taracorp Industries) and a
neighboring recycling operation (St. Louis Lead Recyclers). But a check
with company o f f ic ia l s and other area businesses did not reveal any
obvious cause, such as an air pollution control equipment malfunction or
a big jump in production. The average lead concentration at this
monitoring site has since dropped, but at another monitoring site, it is
still higher than the national health standard.

Up until the 1931-82 winter, the Agency thought that equipment and
operating improvements at the smelter and the declining amount of lead in
car exhausts would combine to bring airborne lead down to an acceptable
level. But the jump in the 1981 fourth quarter average indicated that
more may need to be done.

The Agency was concerned that the potential existed for another sudden
rise in airborne lead and that unidentified sources of lead emissions
might prevent the air quality of the area from improving. In mid-1982,
the Agency began a more intensive investigation into the sources of lead
in the vicini ty of the monitor at 15th and Madison. To help pinpoint all
the lead sources, another monitor was placed in the area. The Agency
also began taking dust samples from open areas, streets and parking lots
to get a more complete picture of where the lead was coming from and to

v_ assess the extent of contamination.

As part of the study the Agency also tried to determine if lead ingestion
by people l iv ing in the study area is above recommended limits. Garden
vegetable samples were collected, water testing records were reviewed,
and soil samples were analyzed.

Another part of the study, conducted in cooperation with the I l l i no i s
Department of Public Health ( IDPH), focused on the potential health
effects of excessive lead levels in the environment.

This study report has been prepared by the IEPA. Participating in the
data collection phase of this study with IEPA were the Il l inois
Department of Public Health, the United States Environmental Protection
Agency, the United States Food and Drug Administration and the City of
Granite City.

The hazard assessment portion of the study and the health-related
recommendations contained in this report were developed by the IEPA in
close cooperation with the Environmental Toxicology and the Lead
Poisoning Control programs of the I l l inois Department of Publ ic Heal th.
Their input and critical review of Section X of this report were
particularly he lpfu l .



II) SUWARY, FINDINGS AND RECOWENDATIONS

Although significant contamination of the environment exists in the
vicinity of the secondary lead smelter, the preliminary assessment
of the IEPA and the IDPH is that a major near-term risk to public
health 1s unlikely to exist provided that ambient air quality
levels do not exceed the National Ambient Air Quality Standard and
that routine personal health and hygiene measures are followed.
However, the high levels of lead found in the soil on and near the
smelter site are cause for continued concern. Because uncertainty
remains regarding the long-term health implications of these 'nigh
soil-lead concentrations, prudence dictates that dust control
measures be implemented Immediately. Further ground water and
blood testing planned for the area will indicate what additional
pollution control measures are necessary to reduce health hazards.

A) Blood Samples

1. The Illinois Department of Public Health (IDPH) took
blood samples from 97 individuals 1n 43 households within
two miles of the lead smelter in Granite City during
November and December 1982.

2. The amount of lead and FEP (a lead-related enzyme) found
in the blood samples falls in the range considered to be
acceptable by health practitioners. No cases of lead
blood poisoning were found, nor were there any
excessively high blood lead levels. Blood-lead tests are
an indicator for lead exposure during the previous 90
days only. FEP tests, however, are indicative of longer
exposures. The IDPH considers a blood-lead level of 30
micrograms per deciliter (ug/dl) or greater, HI
coittoination with an FEP level of 50 ug/dl or greater, to
be dangerously high. For children six years old or less,
the blood-lead samples averaged 10 ug/dl and the FEP
1evels averaged 17 ug/dl.

3. Forty-six children age six and under were tested. This
is not as many as the testing program set out;to obtain
and not enough to draw broad conclusions about the rest
of the children living in the area. The results of the
46 children's blood tests, however, provided no evidence
that there are lead-related health problems present in
the area. If the blood-lead and FEP levels of children
in the survey remained the same in the years to come,
these children would not be expected to develop
lead-related health problems.

4. Because uncertainty remains in the conclusions drawn from
the blood sampling data, the IDPH will continue to offer
free blood tests to residents at its Granite City office
(4700 Nameoki Road, phone 618/931-4545).



8) Soil Samp' s_

1. Lead levels in the soil in some residential areas are
very high. Near the lead smelter two surface soil
samples exceeded 5000 parts-per-million of lead.

2. Fifty surface soil samples gathered in Granite City,
Madison and Venice indicate that soil out to a distance
of one and a half miles from the lead smelter has higher
lead content than ttift levels of 50-100 parts per million
found in other communities.

3. Generally, soil within one-half mile of the smelter can
be expected to contain 1000 parts per million of lead.

4. Many other studies that have found high lead
concentrations in soil have also found high blood-lead
levels in people living in the same area. That
relationship was not found in this study.

5. The health and hygiene practices listed below are
generally recommended for anyone living in an
urbanized/industrialized area, but they are particularly
important for people living within about one-half mile of
the smelter because of the high lead levels in the soil.

A. Small children, generally six years old or less,
should not be allowed to play 1_n dirt. However,
normal sport or play activities on dirt areas by
children and adults do not need 16" be restricted.

B. No one in the area, especially children, should put
dirt, dirty hands or dirty objects in their mouths.

C. Grass or other ground cover should be planted in
residential yards where dirt is exposed.

0. Children should not eat outdoors if they are likely
to get soil on food or on their hands while eating.

E. Everyone should wash their hands and faces
thoroughly before eating.

C. Water Samples

1. Four groundwater monitoring wells were drilled by
Taracorp at the Agency's request in November, 1982.

2. The initial groundwater samples have shown no significant
lead pollution. However, not enough samples from
different locations have been taken to draw conclusions.
Sampling is continuing.



3. Gra .e City, Madison and Venice do . use groundwater
as tneir source of drinking water. Drinking water test
results fall well below the State's standard of 50 ug/1

•for lead.

4. A soil sample taken at the 14-15 foot level while
drilling one well revealed an unusually high \it
concentration of lead ('2700 parts per million). Samples ^^
taken in the same boring at 5, 10, 20, 25 and 30 feet
showed lead concentrations no higher than 50 ppm.
Further sampling will have to be done to determine the
cause of the high lead level at the 15-foot depth which
was just above the water table.

5. Surface water runoff goes into the city's storm sewer
system and subsequently to the waste water treatment
plant. The effluent from the treatment plant meets lead
water quality standards.

D. Garden Samples

1. In the fall of 1982 vegetables were taken from seven
gardens in Granite City and analyzed In a United States
Food and Drug Administration laboratory for lead. Soil
samples were taken from each garden to see if a
correlation existed between lead in the soil and lead in
vegetables.

2. The garden vegetables analyzed included: peppers,
tomatoes, banana peppers, cauliflower, eggplant, okra,
carrots, tomatoes, cabbage, cucumbers, peas, squash, and
beets.

W
3. Health experts estimate that on the average children 0-2

years old take in approximately 100 ug of lead each day
in the food they eat. By the time children reach 8 1/2
years old they are taking in approximately 210 ug each
day. The vegetables analyzed in this study showed higher
lead levels where soil-lead concentrations were high.
However, the levels were still low relative to the normal
dietary intakes noted above.

4. Nevertheless, because of the high lead content of the
soil, there are several recommendations that people with
gardens within one-half mile of the smelter should follow:

A. All vegetables from home gardens should be washed
thoroughly before being eaten.



B. Garden soil should be tested peiiod1cally for
phosphorous and pH levels. A neutral pH helps
Inhibit plant uptake of lead, as does an adequate
amount of phosphorous.

C. The Madison County Cooperative Extension Service
Office (618/656-8400) can advise people on how to
collect a proper sample and where to send it for
analysis. It will cost approximately $4 to have the
phosphorous and pH tested. Additionally, the
extension adviser will Interpret the test results
for gardeners and Instruct them on how much lime or
fertilizer needs to be added.

E) A1r Samples

1. Lead monitoring began in Granite City and the rest of the
State in 1978. Since then, the lead monitoring site at
15th and Madison Streets in Granite City has recorded 14
violations of the federal lead health standard (1.5
micrograms of lead per cubic meter of air as a quarterly
arithmetic average).

2. The highest quarterly average at 15th and Madison was 7.3
ug/m3, measured In the last quarter of 1981. Prior to
that, the highest average was 4.4. Since 1981 the
highest quarterly average has been 1.9 ug/m3.

3. Wind speed and direction studies for those days when the
highest ambient air concentrations of lead were measured
show that the lead was coming from the direction of the
Taracorp lead smelter.

F) Lead Source Evaluation

1. The Taracorp facility, which was purchased from N.L.
Industries in 1979, is a secondary lead smelter located
in Granite City. It takes lead from discarded batteries
and other lead bearing wastes and reprocesses it into
products such as sheet lead, solder, shot gun pellets,
lead wool and lead ingots. The major process emission
sources at Taracorp Include a blast furnace, a rotary
furnace, lead melting kettles and a battery breaker.

2. The smelter property contains a three-acre storage pile
of broken batteries, blast furnace slag and other lead
waste products.

3. Surface soil samples taken at the rear gate of the
Taracorp smelter contained 140,000 to 300,000 parts per
million (or 14 to 30 percent) lead.



4. On O'*ober 1, 1982, Taracorp Industri filed bankruptcy
undc Chapter 11 of the Federal bankr.^tcy laws and is
seeking reorganization.

5. St. Louis Lead Recyclers, which began operation in 1980,
is adjacent to Taracorp. Since 1982 1t has been
reclaiming lead from Taracorp's waste pile.

6. The lEPA's preliminary evaluation of these two operations
indicates that lead emissions should be reduced.
Consistent with this conclusion, the Agency has taken the
following related actions:

A. Denied a recent permit renewal application submitted
by Taracorp for its blast furnace and associated
equipment. Taracorp has appealed this denial to the
Illinois Pollution Control Board.

B. Coordinated with USEPA to obtain a formal
engineering review of Taracorp and St. Louis Lead
Recyclers and make recommendations regarding
potential control measures. This review has been
completed and a report is currently being prepared
by USEPA.

C. Requested the Illinois Attorney General to review
the number of environmental law violations found at
these sites and to obtain legally binding agreements
from the companies regarding the implementation of
control measures.

7. Although additional analytical work is underway to
further delineate the sources of lead emissions, the IEPA
believes that certain dust control measures should be
implemented immediately to minimize lead emissions.
These measures include: on-site traffic control; the
paving or treating of roadways, parking lots and other
traffic areas; regular cleaning of paved areas; covering
open dirt areas with vegetation; and, fencing to reduce
wind erosion. These and other measures, as they are
developed, will be incorporated in the Attorney General's
enforcement activities.

Ill) STATE IMPLEMENTATION PLAN FOR AIR POLLUTION CONTROL

The United States Environmental Protection Agency (USEPA) officially
listed lead (Pb) as an air pollutant on March 31, 1976 and proposed
regulations for a National Ambient Air Quality Standard (NAAQS) on
December 14, 1977. After a lengthy comment period, final designation of
a NAAQS of 1.5 micrograms of lead per cubic meter of air (ug Pb/m3)
averaged over a calendar quarter was promulgated on October 5, 1978. On
the same date, regulations for states to follow in developing a lead
pollution control plan were also issued.



The IEPA completed e Illinois State Implementatioi lan (SIP) for Lead
(Vol. 9 of the Illinois SIP) in February 1981. Sixteen locations 1n the
State were closely examined, but none were judged to present potential
health problems, With the exception of the Granite City-Madison-Venice
area.
IEPA formally submitted the Lead SIP to USEPA on July 21, 1981 and
requested that two congressional townships (RlOw, T3N; and R9W, T3N which
encompass the civil townships of Venice, Nameoki and Granite City) in
Madison County be designated nonattainment. In the March 22, 1982
Federal Register (Yol 47, No. 55) a final rulemaklng was published by
USEPA stating that the State had adequately demonstrated attainment and
maintenance of the NAAQS for lead 1n all areas of the state except
Granite City-Madison-Venice. The State is required to develop a control
plan for the area that will ensure attainment and maintenance of the
NAAQS.- The control program measures Implemented subsequent to completion
of the Granite City-Madison-Venice lead study will form the basis for
revision of the SIP.

The problem in the area is principally related to past and current
emissions associated with a secondary lead smelter. This facility is
presently owned by Taracorp Industries; however, prior to the fall of
1979, the facility was owned and operated by N.L. Industries. The
analyses presented in this report and SIP Volume 9 Indicate that current
emissions from the facility still significantly contribute to air quality
levels exceeding the national lead standard and that residual lead
build-up in the soil surrounding the plant also contributes significantly
to the ambient lead problem.

IV) HISTORY OF AFFECTED AREA

The area with significant lead environmental contamination Includes
southwestern Granite City, northern Madison and northern Venice.

Data on the highest ambient air lead concentrations and the most
significant lead emissions has focused attention on a section of land
containing two major facilities: Taracorp Industries, a secondary lead
smelter; and St. Louis Lead Recyclers, a lead reclamation facility.
Taracorp purchased the existing secondary lead smelter from
N.L. Industries (formerly National Lead Company) in August of 1979.
N.L. Industries took over the facility from the United Lead Company in
1928. The United Lead Company had acquired the facility from the Hoyt
Metal Company in 1903. Most of the smelter is believed to be of original
construction.

St. Louis Lead Recyclers came Into existence In 1980. The company's
original purpose was to reclaim lead from batteries. However, it soon
entered an agreement with Taracorp to begin reclaiming lead from
Taracorp's waste pile. Reclamation operations on the waste pile began in
1982.

Many other Industries are located 1n the general area but none of them
appear to contribute substantially to the lead problem.



V) PROCESS DESCRI, .ON OF TARACORP AND ST. LOUIS Lh^U RECYCLERS

A) Taracorp t

Taracorp is a secondary lead smelter which produces numerous
lead products. These products Include sheet lead, solder, shot
gun lead pellets, lead wool, powdered lead and secondary lead
ingots. The facility has a blast furnace (cupola), a rotary
furnace, a number of lead melting kettles, a battery breaker
operation, a natural gas fired boiler, and air pollution control
equipment including several baghouses, cyclones, and an
afterburner. A schematic of the Taracorp operation is provided
in Figure V-l.

B) St. Louis Lead Recyclers

St Louis Lead Recyclers reclaims various materials from the
Taracorp waste pile. The process consists of the following
steps:

1) Material from the waste pile is placed in a dump truck with
a frontend loader. The truck is then weighed.

2) The material is then screened and hand sorted. Slag,
matte, and trash are loaded back in the truck and
reweighed. This weight is subtracted from the weight of
material originally removed from the pile. The slag,
matte, and trash have been returned to the pile in the
past. However, the future disposition of this material is
in question.

3) The remainder of the sorted material (battery cases, scrap,
etc.) is transported to the recycling process.

4) The material for recycling is first crushed, shredded, and
sprayed with a surfactant.

5) A wet separation process separates the lead oxide and
elemental lead from the plastic and hard rubber (from
battery cases).

6) An additional process separates the lead oxide from
elemental lead. These materials are sold back to Taracorp,
following aggregation in a quick-melt furnace.

7) The plastic and hard rubber are separated by floatation and
washed. The plastic is sold to a plastic recycler. The
hard rubber is presently being stockpiled while a market
for it is being sought.

8) Water used in the process is clarified and recirculated.



Figure V - 1: Process Flow Diagram for Taracorp Secondary l̂ ead Smelter
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VI) AIR POLLUTION ASSESSMENT "

A) Air QUJ. ly Monitoring

The IEPA'*, Division of Air Pollution Control has been
monitoring ambient levels of lead on a statewide basis since
mid-1978. Prior to 1978, lead air quality data were collected
only within Cook County by local agencies. Table YI-1 lists
the quarterly ambient lead averages (based on individual
24-hour samples taken every six days) for monitor locations
(see Figure YI-1) in Granite City which have exceeded the
Federal lead standard of 1.5 wlcrograms per cubic meter
(ug/m3) 35 a quarterly arithmetic average. The highest
recorded quarterly average in Illinois was 7.3 ug/m3f
monitored at the 15th and Madison Street monitoring site.
This same site has recorded 14 violations of the lead standard
during the period 1978 through 1982. This 1s the most
violations recorded at any monitoring site in Illinois. The
ambient lead data is presented graphically in Figure YI-2.

Table YI-1
Ambient Lead Monitoring Data Summary

(1978 - 1982)
Quarterly Averages (ug/m3)

Yr/Qrt 15th A Madison 20th A Adams Roosevelt i Rock Rd. 1733 Cleveland
1978 - 1

2 3.1 0.6 0.7
3 1.7 4.4 1.3
4 4.4 4.0 1.7

1979 - 1 2.6 1.0 1.3 -
2 3.2 0.9 1.2 -
3 2.0 1.1 1.3
4 3.0 2.6 1.2

1980 - 1 3.0 0.5 0.6
2 1.2 0.6 0.5
3 1.0 0.5 0.7
4 1.9 0.6 1.4

1981 - 1 2.1 0.5 0.5
2 1.0 1.6 0.9
3 1.8 0.5 1.1
4 7.3 0.5 0.9

1982 - 1 1.9 0.8 1.1
2 1.6 0.9 1.5
3 1.1 0.5 0.6
4 0.9 0.6 1.8 1.5
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Figure VI - 2: Quarterly Ambient Air Lend Levels for Selected Granite City Monitors
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B) Mom'toring"<;teoro1og1ca1 Analysis

To help pinpoint the emission sources contributing to high lead
levels, composite wind frequency distributions were generated
for each of three monitoring sites (15th and Madison, 20th and
Adams, and Roosevelt and Rock Road) for days in 1981 and 1982
with lead concentrations greater than or equal to 1.0 ug/n»3.

The wind data used in the analysis was taken from the IEPA
monitoring sites in East St. Louis and Edwardsville and the
National Weather Service's station at Lambert Field in St. Louis.

Figure VI-3 is a graphical depiction of the composite wind
frequency distributions (pollution roses) for 1981. Figure YI-4
depicts the wind directions at each site on high ambient lead
concentation days in 1981. This cross-hatched area Is

- Indicative of the location of the most probable lead emission
source contributing to the high lead concentrations.

The same type of analysis was performed for 1982 wind data.
Figure VI-5 depicts the pollution roses for the four monitors
exhibiting high lead levels in 1982. Figure VI-6 depicts the
range of the peak directions at each site on high ambient lead
concentration days in 1982. Again, the cross-hatched area
indicates the location of the most probable source contributing
to the high lead concentrations. Taracorp Industries and St.
Louis Lead Recyclers are located within the cross-hatched area.
Less emphasis should be placed on the new monitor at 1733
Cleveland since it it was only recently installed and, thus,
operated for less than one-fourth of the entire year.

C) Deposition Patterns

Soil samples were taken throughout the area. Samples used to
determine deposition patterns were taken from vegetated areas in
which there was no evidence of recent disturbance (these samples
were termed "Soil A"). In addition to determining the
concentration of lead, several other metals were examined.
Arsenic, antimony and tin were evaluated because they are
generally present in significant quantities in lead smelter
emissions.

Figure VI-7 presents the results for lead. Because of the
relatively small sample size, these isopleths (i.e., lines
connecting points of equal concentration) should be considered
only rough approximations of equal soil-lead concentration areas.
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Figure VI - 5 : Wi Frequency Distribution on High Leac* iys in Granite City During 1982
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Figure VI - 6: Overlap of Lead Pollution Roses for 1982





Major Emission Sources

Emission jrces at the swelter, the recyc. .ig operation and
adjoining grounds can be placed in two general catagories:
process, and fugitive sources.
1) Process Sources

The Taracorp blast furnace (and associated activities) is
the largest process source in the area. Materials handling
activities prior to loading of the furnace skip hoist are
discussed under the fugitive source section. Beginning
with the loading of the skip hoist, however, significant
process fugitive emissions are likely. The loading of the
skip hoist and the subsequent charging of material into the
furnace is poorly controlled. The charging of materials
such as lead flue dust can cause significant emissions.
Tapping operations are also poorly controlled and may
contribute substantial emissions. Although under normal
operations an attempt is made to control exhaust gases from
the blast furnace, the overall system configuration does
not represent good engineering practice. Under malfunction
or charge bridging conditions, excess emissions are likely.
The rotary furnace 1s a second major potential emission
source when in use. Poor hooding capture efficiency may
allow significant emissions to escape Into the "Mixed
Metals A" building, where they are subsequently emitted to
the ambient air.
Numerous kettles and operations throughout the facility are
uncontrolled. Although not major sources taken
individually, such sources may contribute substantial
emissions when taken together.
Other process sources at both Taracorp and St. Louis Lead
Recyclers should not contribute significant emissions under
normal operations, but may be major sources under
malfunction situations.

2) Fugitive Sources
Fugitive emissions are a significant cause of air quality
problems in the area.
Handling of lead bearing material, particularly flue dust
and battery plates, may result in significant emissions.
This is especially true for the materials handling
activities associated with blast furnace operations.
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As discussed in Section u, Land KOUUUOD rrooiems,
soil ^n-site is heavily contaminated • fth lead.
ResL »nded dust from vehicular trafl as well as wind
blown dust from the ground and waste storage piles can
produce large quantities of lead particulate.

Additionally, the working of the waste pile can generate
significant fugitive emissions.

E) Receptor Modeling

A detailed dispersion modeling analysis of lead air quality in the
Granite City-Madison-Venice area was completed by the IEPA in
February 1981. This analysis, which is discussed in detail in Volume
9 of the Illinois State Implementation Plan (SIP), indicated that
both plant-related and non plant-related (I.e., fugitive emission)
sources contribute to the elevated lead air quality levels in the
area. The study also explained that a portion of the elevated lead
levels in the area could not be accounted for with the emissions
inventory that was used.

To provide for a more definitive analysis, a refined lead emissions
inventory has been developed based on a more complete understanding
of sources in the area. The factors contributing to this better
understanding are as follows:

1) improved guidance concerning source emission factors;
2) more detailed knowledge of plant operations;
3) results of soil-lead sample analyses; and
4) updated estimates of lead emissions associated with motor

vehicle activity.

To take advantage of the latest analytical tools available for
verifying the significant sources of lead in the area, the IEPA has
begun using receptor modeling techniques. "~"

Until recently, dispersion models have been relied upon to apportion
source impacts based upon assumptions regarding emission factors,
plume behavior and meteorology. These models are sometimes not
sufficient to accurately assess short-term source Impacts or account
for the sources contributing the total mass at a particular monitor.
This 1s largely the result of the difficulties Involved in developing
realistic 24-hour Inventories. In many Instances receptor models,
which incorporate data collected at a receptor (monitor) 1n order to
deduce source impacts, have proven to be better for the short-term
investigation of particulate sources. Receptor models can best be
used in a complimentary fashion to improve accuracy and add
confidence to the dispersion modeling analysis.
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In this study the Chemical Element Balance (CEB) model, which matches
source chemica' fingerprints" to those measure t the monitor in
order to back-caiculate the contributions from specific sources and
source classes, is being used. This method requires that the
suspected sources of lead and the monitor filters be analyzed for
several chemical species by percent weight. X-ray fluorescence is
recommended as a cost-effective and efficient method of analysing the
samples for the spectrum of elements needed to explain the bulk of
the particulate mass collected at the monitors. In the CEB model
certain "fitting" elements are chosen based on experience and trial
and error. These are used to construct a set of predictive
equations, which are weighted to account for the uncertainties in the
measurements of the various chemical species. This set of equations
is then iteratively solved using statistical techniques. When an
adequate fit is achieved, the mass contributed to the monitor by each
source is computed for that day. By analyzing multiple days and
considering meteorological data, an adjustment can often be made to
the various emission factors used in dispersion modeling. Dispersion
modeling analysis is still the best approach to determining the
spatial extent of pollutant concentrations.

The CEB model has been programmed and is working. Some minor program
refinements and test runs are necessary before the actual data is
analyzed. Source samples have been collected and monitor filters
have been selected for the chemical analysis. Arrangements have been
made through USEPA Region V to have the chemical analysis performed.
The company which is performing the analysis has extensive experience
in both x-ray fluorescence and receptor modeling. Analysis of the
filters by the contractor will be completed by the end of May 1983.

F) Air Quality Modeling

To further refine the dispersion modeling done previously, more
extensive analyses will be conducted using the Industrial Source
Complex Model (ISO. This model 1s listed as the USEPA Guideline
Model designed to evaluate air quality in the vicinity of industrial
complexes.

Point source, area source, and mobile source emissions are input to
the model consistent with IIPA understanding of their operating rates
during 1981. As it becomes available, the Information resulting from
the receptor modeling analysts will be used to supplement and refine
the inventory which has been prepared. The results predicted by the
model for each calendar quarter will be compared with lead air
monitoring data collected during the same period. Based on these
results, a correction factor will be developed for subsequent use
with the model in this area.

Surface meteorological data collected by the National Weather Service
(NWS) at St. Louis Lambert Field is being used. Upper air data from
the nearest NWS site (Salem, Illinois) is being used as a basis for
mixing height information.
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consists of a circular area, one mile in diameter, centered on the
Taracorp faciV . The density of theoretical i jptors is greatest
near the center of the area.

The revised air quality modeling analyses will be completed in the
summer of 1983. These analyses will assist in determining the need
for and adequacy of additional control measures beyond those already
being considered.

VII) GROUNDWATER POLLUTION ASSESSMENT

The Granite City-Madison-Venice area is located in the American
Bottoms where the soil consists principally of sand to a depth of
about 120 feet. Although lead is generally insoluble and does not
readily migrate through soil, the sandy conditions of the area, as
well as the potential acidic conditions caused by the presence of
battery acid, make the likelihood of groundwater contamination much
more significant.

The groundwater in the area is not used for public consumption.
Several industries do use groundwater for process purposes,
Including 3.6 million gallons per day by Granite City Steel. The
public water supply in the area 1s drawn from the Mississippi River
and complies with the lead drinking water quality standards.

Four monitoring wells were installed by Taracorp "In November 1982.
lEPA's opportunity to provide input as to the location of these
wells was minimal. The locations of the wells is indicated in
Figure VII-1. The initial sample results for lead (as evaluated by
IEPA) are presented below.

Table VII-1. Lead Concentrations in Groundwater
(micrograms per liter - ug/1)

Well Well Well Well
G101 G102 G103 G104

Since the drinking water standard for lead 1s 50 ug/1, the lead
concentrations do not appear significantly elevated. However, the
variation among wells with regard to lead concentration cannot be
readily explained. In addition, these results are only preliminary,
and no final conclusions should be drawn until additional samples are
taken and at least one additional well 1s in place.

During the boring of Well G101, soil samples were obtained at every
five-foot interval. These samples were then split with Taracorp and
subsequently analyzed. The results of the Agency's analysis for lead
is as follows:
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Figure VII - I : Ground Water Sampling Well Locations

Boring and Monitor Well Locations

B-l
B-2
B-3

GI01
GI02
GIOJ
GI04



Table VII-2. Lead Concentrations at Various Depths 1n Soil
Taken *-om Boring of Well G101 (parts r million)

Sample Depth Lead Present in ppm

(data in feet 4 - 5 . 5 feet 43
below ground 9 - 10-. 5 feet 51
surface) 14 - 15.5 feet 2700

19 - 20.5 feet 43
24 - 25.5 feet 14
29 - 30.5 feet 13

From the preliminary data it appears that the lead may be migrating
down through the soil 14-15 feet below ground surface and
precipitating out. Further sampling will have to be done to
determine the cause of the high lead level at this depth.

Listed below are the water elevations from the monitor wells. Notice
the rise in elevation between the November and January sampling. The
water elevations show a general movement of the groundwater to the
southwest.

November 16, 1982 January 26, 1983 February 28, 1983

G101 399.3 402.8 402.9
G102 399.2 ——— 401.6
G103 398.2 402.1 401.9
G104 397.7 400.5 400.6

The water table during these three sampling periods was slightly
below the level of the soil sample that had the 2700 ppm of lead. It
appears from the water chemical analysis that at this time the lead
is being tied up in the soil. This does not mean that the lead
cannot become mobile again.

G101 was intended to be the upgradient well but it appears from the
groundwater analysis data, for pollutants other than lead, to be
affected by the waste pile. Therefore, another upgradient well north
of the site is needed. This should be drilled and constructed in the
same manner as the previous set of wells. Another boring south of
the site taking frequent soil samples and having them analyzed for
lead would help to confirm the present data from the Initial boring
and the speculation on the movement of the lead down through the
soils.
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VIII) SURFACE WATER POLLUTION ASSESSMENT

A) Taracorp

The lEPA's Division of Water Pollution Control has never Issued
Taracorp any permit. However, permits are required for the
battery acid neutralization system and the oil skimmer in the
Pipe Department. A permit application for the neutralization
system was received on January 17, 1983, but was found to be
incomplete. The application was denied on February 25, 1983.

In addition, Taracorp has not characterized the lead
concentration of runoff from their property. This runoff enters
the Granite City combined sewer system and may contribute to
water pollution through overflows or through problems caused in
the Granite City treatment plant. Although effluent from the
treatment plant meets State requirements, the lead content of

' the sludge is among the highest in the State. This sludge is
currently being disposed of 1n an approved landfill.

B) St. Louis Lead Recyclers

St. Louis Lead Recyclers holds a State permit for its
pretreatment facility. The discharge point appears to be in
compliance with all applicable rules, and no additional
discharge points are believed to exist.
However, the grounds of St. Louis Lead Recyclers (which are
leased from Bank Trust 454) are extensively contaminated with
lead. In addition, St. Louis Lead Recyclers has over 6,000 tons
of processed hard rubber, contaminated with lead, piled outside.

IX) LAND POLLUTION ASSESSMENT

A) On-site
Taracorp maintains a waste pile of lead bearing scrap covering
approximately three acres and containing about 200,000 tons of
material. The degree to which this pile extends below ground is
unknown. The analyses of samples taken from the pile indicate
that these materials are high in lead content. Slag and matte
generated from the blast furnace operations are still being
deposited on the pile. Because of the high lead content of the
material 1n the pile/further evaluation of potential health
hazards is planned.
In addition, operations of St. Louis Lead Recyclers involve
transferring large quantities of wastes from one location to
another. In sorting the material to be recycled, slag, matte
and trash are separated out and piled in the open.
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The hard rubber generated from the recycllna process was
spread-ou' ver the Bank Trust 454 property i ground cover
during the summer of 1982. Excess rubber was placed 1n an
outdoor storage pile. Because of the high lead content of the
hard rubber, St. Louis Lead Recyclers took up the spreadout hard
rubber and placed it on the storage pile to reduce leaching and
reintrainment. Process changes have also been made to reduce
residual lead.

Total soil-lead analyses were performed at several locations on
the site grounds. Samples were taken near the rear gate area of
Taracorp in August of 1982. These samples indicated that the
soil contained 300,000 ppm (30 percent) lead. Subsequent to
this finding, St. Louis Lead Recyclers removed the top few
inches of soil (when they removed the hard rubber) and Taracorp
applied gravel to the immediate area. Samples taken after this
indicate that soil in the rear gate area still contains about
140,000 ppm lead. Samples taken on other portions of the Bank
Trust 454 property indicate high lead levels in the soil. The
results of this sampling are presented in Table IX-1, and the
locations of the sampling points are shown in Figure IX-1 .

Table IX-1. Soil-Lead Concentrations for On-Site Samples

Sample Concentration (ppm Lead) Date of Sample

A 12,000 (8/19/82)
B 75,000 (8/19/82)
C 300,000 (8/19/82)
D 300,000 (8/19/82)
E 5,100 (1/27/83)
F 861000 (1/27/83)
G 140,000 (1/27/83)
H 48,000 (1/27/83)
I 67,000 (1/27/83)

B. Off-site

Soil samples were taken from neighborhoods in the vicinity of
the smelter. Four types of samples were taken: "A", "B", "C",
and "Garden". "A" and "B" samples were taken with a standard
soil borer/auger, one inch in diameter. The sampler was rotated
as it was pushed into the soil to prevent compression of the
sample. Only the uppermost inch was removed from the core and
placed in a container. No attempt was made to remove
vegetation, but this was not used in the profile's dimension.
This procedure was repeated three times to obtain a composite
sample. Each sample was removed at a distance of no less than
10 feet from any other sample. Care was taken to select
undisturbed soil and to avoid removing a sample within 10 feet
of painted structures, former structures, waste piles, roadways,
or painted playground equipment.
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Each sample type is discussed below:

"Soil A" - These samples were taken prlmarily to determine long
term deposition patterns. The samples were taken from vegetated
areas where the soil was unlikely to have been recently
disturbed.

"Soil B" - These samples, which were intended to indicate levels
to which children would most likely be exposed, were taken from
open dirt areas in yards, playgrounds, etc. Samples were split
between IEPA, IOPH and USEPA.

"Soil C" - These samples (2) were taken to determine the depth
to which high lead levels may extend in the soil. The above
protocol was used except that one nine-inch core was taken
instead of three one-inch cores. The nine-inch core was divided
into three, 3-inch sections for analysis.

"Garden" - As a part of the garden vegetable sampling program,
soil samples were taken from each garden sampled. The samples
were taken from the top three inches of soil with a spatula.

The results of "Soil A", "Soil B", "Garden" and the top
three-inch section of "Soil C" samples are presented 1n Figure
IX-2. It can be seen that the soil concentrations are generally
highest in the immediate vicinity of the smelter and decrease
with increasing distance. Using "Soil A" samples as the most
reliable upper estimates of soil concentration (because they
represent undisturbed soils) and recognizing that the other
samples may underestimate typical surface soil concentrations,
some rough lead concentration isopleths can be drawn. This has
been done in Figure YI-7. The implication of these soil
concentrations is discussed in the Hazard Assessment Section.

The "Soil B" values presented in Figure IX-2 are averages of
values reported by IEPA, IOPH and USEPA. The agency-specific
values are generally in good agreement, and provide confidence
in the reliability of the laboratory results. The values are
presented in Table IX-2.
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Table IX-2. Soil-Lead Concentrations for "Soil B" Samples (ppm)

Sample Number Ayq. IEPA IDPH USEPA
SBToT————— 21W ^OTD" 2550" "TOT

SB! 02 770 800 759 750

SB103 982 950 995 1000

S8104 176 200 159 170

SB105 51 59 44 49

SB201 116 120 108 120

SB202 91 120 76 76

"Soil C" sample results, presented in Table IX-3, demonstrate
that lead contamination extends at least as far as nine inches
below the surface.

Table IX-3. Soil-Lead Concentrations for "Soil C" Samples (ppm)

Sample Number 0-3" 3-6" 6-9"pl
tnS

SC201 1900 810 980

X ) HEALTH HAZARD ASSESSMENT

Through the use of environmental quality data, a rough estimate of
human exposure to lead can be made. Comparing the exposure estimates
to what is known about the toxicity of this substance, an estimate of
the likely health effects can also be made.

In addition, attempts have been made to directly measure the extent
of lead exposure in the population. This has been done by the
Illinois Department of Public Health (IDPH) through a survey of
blood-lead levels in the community. These measurements can aid in
the overall assessment of the potential health hazard.

The hazard assessment is made by combining these factors. Exposure
estimates can be compared to what is known about acceptable exposure
levels; estimated blood-lead levels can be compared to acceptable
blood-lead levels; and measured blood-lead and PEP levels can serve
as direct checks on the estimates.
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A) Tox ic i ty of Lead

1) Route* of Exposure and Absorption

Inhalation

Lead can be absorbed Into the bloodstream by Inhaling
airborne partlculates containing lead. The rate of
absorption depends on the particle size, the chemical
species of lead, as well as factors specific to the
individual. Although the relationship between ambient air
lead concentrations and blood-lead concentrations varies
considerably among individuals, nearly all studies have
demonstrated ratios of 1:0.5 to 1:4.0 (ug/m3 Pb to ug/dl
Blood-Pb). Most studies report ratios of 1:1 to 1:2 (Ref.
1, pp 12-25, 12-29). Although USEPA has stated that no one
ratio can accurately describe the air lead to blood lead
ratio in all cases, one was selected by the USEPA as being
representative of study results when the NAAQS for lead was
proposed. The ratio was 1:2, indicating that a change in
the ambient air lead concentration of 1 ug/m3 results in
a corresponding change of 2 ug lead per deciliter (dl) of
blood (Ref. 3, p 41211).

Data cited in USEPA's Preliminary Draft Air Quality
Criteria Document generally supports a linear relationship
in the range of 1:T to 1:4 for relatively low ambient
concentrations (3.2 ug/m3 or less) (Ref. 4, p. 13-27 to
13-29).

Oral Ingestion

The gastrointestinal tract is not as efficient in absorbing
lead as the lungs. Absorption rates vary with a number of
factors, including age, form of intake (food, soil, water,
etc.), and nutritional factors. The chemical species of
the lead may also be Important. In general, adults will
absorb 10-15 percent of Ingested lead, but children may
absorb up to 50 percent (Ref 1, p 10-2; Ref 4, p 13-5; Ref
6, p C-16).

Scientific studies have not developed a precise
relationship between Ingested lead and blood-lead levels.
A general relationship of a 3-6 percent increase in
blood-lead for a doubling of soil-lead concentrations has
been noted in some studies (Ref 1, p 12-32). However, it
is uncertain how much of this is due to inhalation and how
much is due to ingestion. The relationship between
blood-lead and soil-lead is discussed further in subsection
X(C).
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Food and water intake and Its relationship to blood-lead is
also iclear. Although a general rel 'onshlp of 6 ug/dl
bloov. tead for every 100 ug of daily u.etary lead intake is
suggested by various studies, there are many variables
determining this rate, and the rate for children is
expected to be higher (Ref 1, p 10-4, p 12-32).

Maximum acceptable daily dietary intake for children has
been estimated to be 300 ug/day, with only 150 ug/day
allowed for children under age three, and only 100 ug/day
for infants under six months (Ref 7, p 5).

2) Distribution and Elimination

Once lead has entered the blood stream it has a high affinity
for bone deposition. Roughly 95 percent of the lead found in
adults is contained in the bones (Ref 1, pg 10-5). However,

- only about 72 percent of the lead in children is in the bones.
More is found in the soft tissues, increasing its availability
for recirculation (Ref 5, p C—20).

Blood-lead concentrations generally level off after a few months
of constant exposure. This does not represent a true
equilibrium level, however, as elimination of lead following
termination of exposure generally takes much longer when the
exposure occurred over several years as opposed to several
months (Ref 5, p C-20; Ref 6, p 417).

In adults, lead is eliminated primarily through the urine, with
fecal elimination and loss of epithelical tissue being of
secondary importance. In children, however, fecal elimination
appears to predominate (Ref 6, p 418).

3) Biological Effects

Lead intoxication has been associated with severe neurological
disorders such as profound retardation, tremors, and loss of
memory. Coma and death, though rare, have occurred in some
extreme cases. However, these problems occur at much higher
dosages than would normally be expected from environmental
pollution (Ref 6, p 418). Environmental exposures can cause
more subtle toxic effects such as blood system dysfunction,
psyco-neurologic dysfunction, kidney dysfunction, and
reproductive impairment.

Blood System Dysfunction

Anemia is presently considered to be the toxic effect
occurring at the lowest excess blood-lead level. The
anemia apparently can result from two separte effects of
lead on the blood system {Ref 1, p 11-7 to 11-14). One
effect is an increase in the fragility of the red blood
cell membrane. The result is to decrease the average
lifetime of red blood cells in the circulatory system.
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of "he"*0", which Is a molecule used to r^e the hemoglobin
in ret lood cells. The result is to d ease red blood
cell production. One of the mechanisms by which this 1s
believed to occur is the inhibition of a particular enzyme
used in heme synthesis. Although inhibition of this enzyme
occurs at blood-lead levels as low as 10 ug/dl, sufficient
inhibition to significantly interfere with heme synthesis
and result in amenia apparently does not occur until
blood-lead levels of approximately 40 ug/dl. Thus, 40
ug/dl was considered a "threshold" level in the development
of the NAAQS by the USEPA. However, USEPA designated 30
ug/dl as the maximum allowable level for children to
provide an adequate margin of safety (Ref 2, p 46253).

Another result of enzyme inhibition in the heme synthesis
process is the buildup of an organic chemical,
protoporphyrin, in the erythrocytes, or red blood cells.
Although not perfectly correlated with blood-lead levels, a
test of erythrocyte protoporphyrin, or "EP", levels is
often used as a screening technique for lead poisoning and
is a better indicator of long-term (greater than 90-day)
exposure.

Psyco-neurologic Dysfunction

Lead poisoning can cause profound psyco-neurological
dysfunctions. Children appear to be the most susceptible
portion of the population. Research has indicated that
blood-lead levels as low as 50-60 ug/dl can cause
significant psyco-neurological disorders (Ref 1, pp 11-18
to 11-26).

Since the publication of USEPA's 1977 Air Quality Criteria
Document for Lead, many studies have been released on
psyco-neurological effects at blood-lead levels of 30-40
mg/dl and below. Th« preliminary draft of the revised
criteria document discusses these studies (Ref 4, pp 12-38
to 12-149). While some of the studies indicate significant
impairment of performance skills due to lead exposure, the
results cannot be considered conclusive because of
methodological problems complicating their interpretation.
The studies are receiving significant attention by USEPA in
workshops being held on revisions to the criteria
document.
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Kijlnev Dysfunction

A progressive, degenerative disease of the kidneys called
chronic lead nephropathy has been reported in industrial
workers exposed to lead, older adults having had lead
poisoning as children, and long-term drinkers of illicit
lead-contaminated whiskey (Ref 1, p 11-44). Numerous
methodological problems in measuring the relationship
between lead exposure and kidney dysfunction exist.
However, lead-related kidney disease and associated
problems such as gout and hypertension continue to be a
serious concern and the subject of toxicological study.

Reproductive Impairment

Lead readily crosses the placenta! barrier and may exert
toxic effects directly on the conceptus or indirectly,
through nutritional effects on the mother (Ref 1, p
11-46). Because of the relationship between lead exposure
and reproductive impairment, women have generally been
excluded from occupational environments containing lead.

Lead exposure has been associated with increased rates of
stillbirth, miscarriage, premature membrane rupture and
premature delivery (Ref 1, p 11-46).

While some evidence exists for teratogenic or mutagenic
effects of lead, a direct association has not yet been
established (Ref 1, p 1-47). Of particular concern,
however, is the possibility of subtle, long-term behavioral
or intelligence effects.

B) Exposure Estimates

1) Air

As shown in Section YI(A), A1r Quality Monitoring, ambient
lead concentrations have frequently exceeded 2.0 ug/m3.
This value as well as the NAAQS (1.5 ug/m3) and 1.0
ug/m3 is used in evaluating a range of exposures in
subsection XI(C) of this report.

2) Soil

In Section IX(B), Land Pollution Problems - Off-site, soil
sample results indicating extensive lead contamination in
area neighborhoods are discussed. One set of soil samples
was taken from exposed dirt areas where children may play.



These samples were designated "Son B" samples and were
desic J to estimate actual levels to 'ch children may be
exposed. It can be seen from the results in Figure IX-2
that "Soil B" levels are slightly lower but roughly
consistent with other soil samples. To encompass the range
of soil concentrations found in the area, values of 200,
1,000, and 5,000 ppm are used in this report for the health
hazard analysis, although the highest "Soil B" (open dirt
areas) value was 2,390 ppm.

In order to determine exposure, some estimate must be made
concerning the amount of soil a child can Ingest. In
reviewing the literature for an assessment of contaminated
soil in Minnesota, Or. Mary Arneson concluded that a
reasonable estimate of the range of intake rates for
children would be 50 to 500 mg dust or soil per hour of
play. Although the number of hours per day that a child
plays in a dirt area varies considerably, it is not
unreasonable to assume that up to 5 hours of exposure could
occur each day for an extended period of time during the
summer. Thus, 250 to 2,500 mg of soil could be consumed
each day, recognizing that 2,500 mg/day is probably
extreme. Or. Arneson also noted that from 20 to 100 mg/day
may be ingested by infants (Ref 7, p 7).

In a National Academy of Sciences study on lead, soil
intake values of 100 mg/day for children without pica, and
1000 mg/day for children with pica are reported (Ref. 8, p.
58). Pica is a condition affectinq many children in which
there is an unusually strong need for placing objects in
the mouth.

The table below provides daily lead intakes that would
result from the range of soil intakes and soil
concentrations discussed above.

Daily Soil
Intake (mg)

20

100

500

1000

2500

Table X-l. Dally Lead Intake (ug)
Soil Lead Concentrations (ppm)
200 1000 5000

4

20

100

200

500

20

100

500

1000

2500

100

500

2500

5000

12,500
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3) Food

The a^rage daily intake of lead from ,-od has been
estimated at 100 ug/day for children 0-2 years old and 150
ug/day for children 2-3 years old (Ref 8, p 47). An
estimate of 210 ug/day has been made for children 8.5 years
old (Ref 5, p C-7). In this study, samples were taken of
garden vegetables throughout the region and subsequently
analyzed in a United States Food and Drug Administration
laboratory. Table X-2 displays the results. The samples
were taken in the Fall of 1982. The soil concentrations
associated with each garden are listed, and are indicative
of the area in which the garden is located; sites 4, 5 and
6 are from control areas on the northeast side of Granite
City.
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lead Concentrat ions in

Sample P_

Peppers 0.119
Tomatoes 0.122
Banana Peppers 0.134
Cauliflower 0.198

(frozen)
Soil 1500

Eggplant 0.048
Tomatoes 0.066
Okra 0.128
Carrots 0.392
Soil 1100

Tomatoes 0.035
Cabbage 0.633
Peppers 0.053
Cucumber 0.083
Soil 1200

Okra 0.020
Banana Peppers 0.010
Tomatoes 0.005
Peas 0.002
Soil 53
Pepper 0.007
Tomatoes 0.007

Okra 0.014
Banana Peppers 0.010
Soil 97
Tomatoes 0.028
Squash 0.124
Okra 0.641
Beets 0.087
Beet Leaves 0.058
Soil 680

Soil values are based on dry weight
Site #5 1s located across the street from Site #6. Therefore a
separate soil sample was not taken.
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Although lead concentrations vary considerably depending on
the 3 of vegetable, it can general' je concluded that
vegetables in the contaminated region contain from 0.05-0.5
ppm lead and vegetables in control regions contain from
0.005 to 0.05 ppm lead on a wet weight basis.
Assuming that 10 to 100 g/day (based on a total diet of
1000 g/day) of garden vetables may be consumed for an
extended period of time by children, dally lead intake
estimates may be increased by 0.5-5 to 5-50 ug/day.

Except for the high end of these estimates, they do not
represent a major portion of the daily dietary intakes
discussed above. Gardens in the vicinity of the smelter
were generally small and were not believed to produce a
large quantity of vegetables. In addition, only a few
samples (carrots, cabbage, and okra) demonstrated lead
levels higher than 0.2 ppm. Considering both these
factors, it would be extremely unlikely that a child would
consume 100 g/day of a vegetable containing 0.5 ppm lead
each day for 30 to 90 consecutive days, A more reasonable
estimate would be that vegetables consumed over such a
period of time would be closer to an average of 0.1 ppm
lead. This would mean an intake of 1 to 10 ug/day from
garden vegetables.

Soil cation exchange capacity and pH are the two largest
factors determining lead uptake by plants. Assuring near
neutral pH and normal cation exchange capacity will
minimize lead uptake. However, significantly altering soil
cation exchange capacity is often difficult. Phosphate and
pH levels appropriate for optimal garden productivity will
aid in reducing lead uptake.

4) Water

Drinking water in the community is taken from the
Mississippi River. The lead concentration is less than the
State drinking water standard of 0.05 ppm and most samples
are below the laboratory detection limit of 0.005 ppm.
Thus, present data Indicates that exposure from drinking
water is not abnormal.

5) Other
There are many other sources of lead exposure for
children. One of the major sources can be consumption of
lead-based paint chips in the home. Exposure through the
work or hobbies of others in the family is also important.
Many of these potential exposure sources were Investigated
through a questionnaire administered to residents in the
area by IDPH in connection with their blood-lead survey.
These other exposure sources were not found to be major
based upon a preliminary analysis of the survey results.
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C) Est imate of Blood-lead Levels

Much of the available toxlcological data rentes adverse effects
to various concentrations of lead in the blood. Thus,
estimating blood-lead concentrations resulting from
environmental exposure 1s an important part of a health hazard
assessment. Although much of the data 1s still preliminary, a
rough estimate of potential health hazard can be made.

USEPA, in developing the National Ambient A1r Quality Standard
for lead, estimated a background blood-lead concentration from
non-air sources of 12 ug/dl (Ref. 1. p 46254). Using this
number, total blood-lead can be estimated by adding the
contributions from airborne lead and other sources having
concentrations higher than the background level.

1) Air

Based on a review of studies documenting the relationship
between air-lead and blood-lead concentrations, USEPA
concluded that the best estimate was 1:2; that is, every 1
ug/m3 increase in air-lead concentrations results in an
increase of 2 ug/dl In blood-lead. They note, however,
that a range appears to exist, and that the ratio may be
more severe for children and more severe at lower air-lead
concentrations (Ref 2, p 46250; Ref 1. p 12-24 to 12-29).
The 1:2 ratio is used for this analysis.

Table XI-3 provides estimates of the increase in blood-lead
concentrations that would result from the range of air-lead
concentrations under study assuming the 1:2 air/blood
relationship.

Table X-3. Increases in Blood-Lead Due to
Various Air-Lead Concentrations

Ambient Air-Lead Increase in

Concentration (uq/m31 Blood-Lead (uo/dl)

1.0 2.0

1.5 3.0

2.0 4.0

7.3 14.6
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2) Soil

National background soil concentrations of lead have been
documented as 10-30 ppm (Ref 5, p C-2; Ref 8, p 156).
Although soil-lead concentrations associated with the
development of the 12 ug/dl background blood-lead level are
not known, it is reasonable to assume that the soil lead
concentrations in the vicinity of the smelter (200 - 5000
ppm) almost entirely represent contamination above
background.

In the Preliminary Draft of the revised Criteria Document,
USEPA cites a study from which soil/blood relationships
have been derived for children 1-3 and 6 years of age (Ref
4, p 11-94). They report an increase above background of
0.0076 x soil-lead (ppm) for children 1-3 years old, and
0.0046 x soil-lead (ppm) for children 6 years old. Based
upon these relationships, Table X-4 provides blood-lead
estimates for each age group, over various soil
concentrations, assuming that the 0.0046 x soil ppm can be
applied to all children over three years old.

Table X-4 Increases in Blood-lead Concentrations from
Soil Ingestion (ug/dl)

Soil Cone, (ppm) Children 0-3 yrs old Children over 3 yrs old
T U T J 0 7 7 T 5 0 7 3 6

200 1.52 0.92

500 3.80 2.30

1000 7.60 4.60

2000 15.20 9.20

5000 38.00 23.00

Several qualifications should noted at this point. First,
the above formulas are presented in a draft document that
has not yet been released for general review. Thus, they
are subject to change and cannot be considered to reflect a
final USEPA position. Second, the background blood-lead
levels found in the above study, and other studies, have
generally been higher than the 12 ug/dl used in this
analysis. However, the Granite City-Madison-Venice area
has not been associated with high blood-lead levels from
consumption of paint chips or other sources based upon
earlier blood-lead screening work. It must be recognized
that there is considerable uncertainty 1n selecting the
appropriate background level and soil-lead/blood-lead
relationship.
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Angle et. al. (1983) have also reported a linear
relat iship between blood-lead and ot • variables,
including soil concentration (Ref. 9, p. 6). They report
an increase of 0.00681 ug/dl for each ppm soil
concentration for children 1-18 years old. This is roughly
consistent with the values reported above by USEPA.

3) Diet

Because food and water exposure were found to be unlikely
to pose a significant increase in lead intake, it will be
assumed that no contribution to blood-lead beyond
background will occur.

4) Other

Household exposures were not found to be significant and
are therefore assumed not to affect blood-lead levels based
upon preliminary findings of the blood-lead survey.

5) Overall Estimate

To estimate the overall blood-lead levels, the effects of
both air and soil exposure must be combined. Since air
quality modeling results are not yet complete, a precise
relationship between air concentrations and soil
concentrations cannot yet be delineated. Thus, it is
assumed for this analysis that any air quality level can
occur in conjunction with any soil quality level. However,
the association of high air with hfgh sot! lead as well as
low air with low soil lead is likely.

For the overall estimate, the soil/blood relationships
presented in Table X-4 were used. These values were added
to the blood-lead values from air exposure (Table X-3) and
the background value of 12 ug/dl to derive the overall
estimates in Table X-5. It should be noted that these are
estimates of the population mean. Table X-6 presents
similar results for children over 3 years of age.

As discussed in subsection (A) above, Toxicity of Lead,
USEPA selected a level of 30 ug/dl in setting the National
Ambient Air Quality Standard (NAAQS) to provide a
sufficient margin of safety for children. Given the
natural variation In blood-lead levels, and USEPA's goal of
keeping all but 0.5 percent of the exposed children below
the 30 ug/dl level, a population mean blood-lead level of
15 ug/dl was selected. (It should be noted, however, that
approximately five percent of children exceed 30 ug/dl as a
national average). This is based on evidence that
blood-lead concentrations are lognormally distributed over
a population with a standard geometric deviation (SGD) of
1.3. Higher and lower SGD's have been measured, but 1.3
was selected by USEPA.
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Table X-f Overall Mean Blood-lead Level E mates for
Children 0-3 yrs Old

Soil Concentration
(ppm)____ A1r Quality (ug/m3)

100

200

500

1000

2000

5000

Table X-6

Soil Concentration
(ppm)

100

200

500

1000

2000

5000

1.0

14.76

15.52

17.80

21.60

29.20

52.00

Overall Mean Blood-lead
Children Over 3 yrs

Air Quali

L2
14.46

14.92

16.30

18.60

23.20

37.00

1.5

15.76

16.52

18.80

22.60

30.20

53.00

Level Estimates
Old

ty (ug/m3)

1.5

15.46

15.92

17.30

19.60

24.20

38.00

2.0

16.76

17.52

19.80

23.60

31.20

54.00

for

2.0

16.46

16.92

18.30

20.60

25.20

39.00

As individual child blood-lead concentrations increase
above the marg1n-of-safety level of 30 ug/dl, there 1s
increasing likelihood of toxic effects. At an individual
blood-lead level of 40 ug/dl, anemia has been well
documented. Thus, toxic effects are likely above this
value. As the population mean value Increases from 15
ug/dl, an Increasing percentage of the population is
expected to exceed 30 and 40 ug/dl. To better illustrate
the potential hazard, Tables X-7 through X-10 were
constructed to show the percentage of the childhood
population exceeding 30 and 40 ug/dl based on the mean
levels presented in Tables X-5 and X-6. These values were
calculated assuming an SGD of 1.3.
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Table X-7 Pt..ent of Children 0-3 Yrs Old wiv 31ood-lead
Levels Above 30 ug/dl

Soil Concentration
(ppm)___ Mr Quality (ug/m3)

100

200

500

1000

2000

5000

Table X-8 Percent

Soil Concentration
(ppm)

100

200

500

1000

2000

5000

1.0

0.5

0.6

2.3

10.6

46.02

98.20

of Children Over 3 Yrs
Levels over 30 ug/dl

Mr Quality

1.0
0.3

0.4

1.0

3.4

16.4

78.8

1.5

0.7

1.2

3.8

14.0

51.20

98.50

Old with

(ug/m3)

1.5
0.6

0.8

1.8

5.3

20.6

81.6

2.0

1.3

2.0

5.7

18.1

55.96

98.75

Blood-lead

2.0
1.1

1.5

3.0

7.6

25.5

84.1
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Table X-9 jrcent of Children 0-3 Yrs Old \ ,h Blood-lead
Levels Above 40 ug/dl

Soil Concentration
____ (ppm) ____ Air Quality (ug/m3)
———— ————— i.o —————— —— T75 2.0
100 O" O O

200 0.0 0.0 0.1

500 0.1 0.2 0.4

1000 0.9 1.5 2.2

2000 11.5 14.2 11.1

5000 84.1 85.8 87.3

Table X-10 Percent of Children Over 3 Yrs Old with Blood-lead
Levels over 40 Ug/dl

Soil Concentration
____(ppm)____ Air Quality (ug/m3)

1.0 1.5 2.0
100 OTTT OTU 070"

200 0.0 0.0 0.0

500 0.0 0.0 0.1

1000 0.2 0.3 0.6

2000 1.9 2.7 3.9

5000 23.6 42.1 48.0

It can be seen from Tables X-5 and X-6 that, even for air
quality levels under 2.0 mg/m3 air quality, the
percentage of children exceeding 30 mg/dl is far above
USEPA's target of 0.5 percent, and significantly above the
national average of 5 percent at higher soil levels. Note
also that in areas of soil concentrations as high as 2000
to 5000 ppm, a substantial percentage of the children would
exceed even the 40 ug/dl.
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If the NAAQS of 1.5 ug/m3 ^re attained in the area, over
5 per it of the children would stm eed the
margin-of-safety level of 30 ug/dl unless soils were
reduced to less than 1000 ppm. Tables X-7 and X-8
illustrate that even if ambient air concentrations could be
reduced to 1.0 ug/ra3f 33 percent below the standard, soil
concentrations of 1000 ppm or higher might still cause a
significant percentage of the children to exceed the
margin-of-safety level of 30 ug/dl. It should also be
noted, based on the information in Tables X-9 and X-10,
that in areas of high soil concentration, a significant
percentage of the children could exceed 40 ug/m3. This
clearly illustrates the difficulty in determining an
acceptable concentration of lead in one medium (e.g. , air)
because of uncertainty with respect to exposure through
other media (e.g., soil).

Although recent ambient lead air quality levels have been
well below the 7.3 ng/m3 peak reported for the fourth
quarter at 1981, exposures during that time could have
placed more than one-third of the children over 30 ug/dl in
areas where soil-lead levels exceed 200 ppm, and more than
10 percent of the children over 40 mg/dl in areas where
soil-lead levels exceed 500 ppm.

D) IDPH Blood-lead Survey

To help assess the hazard posed by lead contamination in Granite
City, the Illinois Department of Public Health (IDPH) conducted
a survey of blood-lead concentrations. The survey consisted of
three parts. The first part was a questionnaire concerning the
household and its members. It was used to help identify sources
of lead exposure. Secondly, each house where blood samples were
taken was examined for lead paint and other sources of lead
contamination. The third part of the survey was comprised of
data on each individual, particularly the resulting blood-lead
and FEP levels. FEP (free erythrocyte protoporphryn) is an
enzyme whose release in the blood is directly proportional to
lead exposure.

The survey was administered during the fourth quarter of 1982.
Statistical analysis of the results took considerable time
because of the necessity for lab work and data entry to the
computer system. A complete statistical analysis of the
numerous variables included in the questionnaire is expected
within the next two months. However, preliminary results are
available.
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Several p" slems were anticipated with resp^-t to obtaining
complete «>~.vey information. One was obta\ ,ig the full
cooperation of residents. Because of competing priorities in
many family situations, the limited State resources that could
be devoted to gaining cooperation, and the relatively short time
frame within which tne work had to be completed, it was
anticipated that some public resistance might be encountered.
Unfortunately, this was the case and surveys were completed for
only 43 households (97 individuals, with 46 being six years old
or less).

Another complication was the slowdown of activity at the
smelter. Monitoring data for the period of the blood-lead
survey (see Air Quality Monitoring Section) showed that outdoor
air quality was much better than normal. Also, exposure to
soil-lead was substantially reduced compared to the summer.

The preliminary results of the survey indicate that excessive
blood-lead levels and FEP levels were not present in the sampled
population. IDPH considers a blood-lead level of 30 ug/dl or
more, in conjunction with an FEP level of 50 mg/dl or greater to
be "undue lead absorption1', that is, a dangerously high level of
lead absorption. No such cases were found, even though one or
two could nave normally occurred in a sample of 46 urban
children.

In addition, the low FEP values (indicative of longer-term lead
exposures of several months to a year) indicate that significant
lead exposure has not been occurring for the sampled individuals
as a whole.

Numerous factors relating potential household exposures to
blood-lead and FEP indicate that such exposures are not
significantly above normal.
However, the small number of people willing to participate in
the study limits the extent to which these conclusions can be
extrapolated to the rest of the population in the area. Thus,
no significant lead exposure problems were found in the survey
of residents in the vicinity of the lead smelter, but the lack
of citizen participation (which resulted in a relatively small
sample size) and, to some extent, the timing of the sampling
effort, means that some uncertainty remains with regard to a
possible health hazard. The results, however, are consistent
with previous blood-lead screening work done in 1976 and 1979.

E) Hazard Assessment

The public health hazard posed by lead contamination is based
not only on the toxicity of lead, but also on the level of
environmental contamination and the extent to which people,
particularly children, are exposed to these levels.
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The public is exposed to lead in tne *,«-i.n,.r -. ,..* *,K . .^
primarily rough three weans: air, soil, 1 garden
vegetables. Each will be discussed in turn, and then they will
be combined with data from the blood-lead survey to produce an
overall hazard assessment.

Air

Ambient air quality lead levels during 1982 were below 2.0
ug/m3. Levels have been repeatedly monitored at levels
exceeding the NAAQS (1.5 ug/m3) have been monitored over the
past four years, with a high of 7.3 ug/m3 during the fourth
quarter of 1981.

The potential for actual exposure of children to monitored
ambient lead levels 1s greatest during the summer months when
they spend a great deal of time outdoors. Thus, high ambient
levels during the winter months should be less harmful than
similar levels during the summer. Fortunately, the 1981 peak
value of 7.3 ug/m3 occurred in the Fall.
The NAAQS was based on the assumption that blood-lead due to air
exposure would be added to a normal background blood-lead
concentration of 12 ug/dl, and that exposures to more than 1.5
u1- 'ii3 would place a significant portion of the exposed
c Idren above the 30 ug/m3 danger level. Thus, although
ancient concentrations in 1982 were below 2.0 ug/m3> levels
above 1.5 ug/m3 should be considered a potential health
hazard. Significant exposures from other sources, such as soil,
will aggrevate the effect of air exposure.

Soil

The soil-lead concentrations found in the study area are
significantly above background levels, particularly in Granite
Cit Levels as high as 2000 ppm are common in the inner-city
portions of many urban areas such as Cincinnati, Ohio (Ref. 10)
and Morton Grove, Illinois (Ref. 11). In other studies of
residential areas surrounding smelters, values of 100-4000 ppm
have been found in E. Helena, Montana (Ref. 4); 20-1,100 ppm in
the Netherlands (Ref. 12); 20-4,800 ppm 1n Omaha, Nebraska (Ref.
3); 560-11,450 ppm 1n El Paso, Texas (Ref. 19), and 50-24,600
ppm in Silver Valley, Idaho (Ref. 15).

When a case of undue lead absorption is found in a child by the
Illinois Department of Public Health, soil levels around the
residence are required to be reduced to 200 ppm as a part of an
overall plan to reduce lead exposure for that child to a minimum.
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Figure X-l in the exposure section proviaeu estim
intake gi\ various soil-lead concentratic and various
assumptions regarding daily soil ingestion. A daily soil intake
of 0.1 g/day was used as a rough estimate for normal consumption
by a child, and 1.0 g/day for a child*with pica.
A maximum tolerated intake of lead for children 0.5-3 years old
has been estimated at approximately 150 ug/day. This value is
for daily intake from all sources. Most of this amount is
ingested daily from norm?) diet, and very little from soil.
Based on Figure X-l, it can be seen that a substantial portion
(100 ug/day) of the maximum tolerated daily intake of lead for
normal children could be obtained from the soil in areas with
concentrations over 1000 ppm. Although the USFDA maximum
tolerated daily intake level is not related directly to a
particular blood-lead level or toxic effect, exceeding the
recommended level by 100 percent or more could generally be
considered a hazard.

Estimates of blood-lead levels indicate that soil-lead
concentrations over 1000 ppm may place a significant percentage
of children at risk. In addition, consultation with others
knowledgable in the field indicates a general concensus that
soil-lead values of 1000-5000 ppm may be cause for concern (Ref.
16).

Garden Vegetables

Extended daily intakes of one to 10 ug/day from garden
vegetables was estimated in the exposure section of this
report. Compared to the 150 ug/day maximum tolerated daily
intake limit, the contribution from eating garden vegetables
grown in the area around the smelter appears to be minor.
However, this assessment is based on several assumptions.
First, it is assumed that vegetables comprise no more than 10
percent of the diet by weight. Second, it is assumed that the
amount of vegetables consumed over a period of 30 to 90 days is
not primarily composed of root or leafy vegetables. Third, and
most importantly, it is assumed that all vegetables are
thoroughly washed. Eating unwashed leafy or root vegetables
could greatly increase lead ingestion.

Overall Assessment

The preceding assessments, based upon results of studies in
other areas, indicate that both air and soil concentrations
found in the Granite City-Madison-Venice area could represent a
health hazard. Garden vegetables grown in the vicinity of the
smelter do not appear to pose a significant risk as long as they
are thoroughly washed before eating.
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Estimates nace of oiood-iead
children e ceding 30 and 40 ug/dl (se« Fig ;s X-7 through
X-10) indicate that soil concentrations over 1000 ppm, and
especially over 2000 ppm, could pose a significant hazard, even
if the NAAQS is attained 1n the area. .

Preliminary findings frow the IDPH blood-lead screening,
however, indicate that unusually high blood-lead levels are not
present. This may be partially explained by the fact that the
samples were taken during November and December of 1982, when
children were not spending many hours playing outdoors, and air
quality levels were at or below the NAAQS. The fact that FEP
blood values were not above acceptable levels Indicates that
exposure to lead during the preceding months to one year had not
been unusually high.

The indication that high absorption of lead 1n the blood is not
occuring is supported by a survey performed 1n September 1976 by
the Illinois Association for Retarded Citizens, in which 4.5
percent, or about the national average, of the children in East
Alton, Granite City, and Madison were found to have elevated
blood-lead levels. Also supporting this conclusion are the
results of a 1979 blood-lead screening of the area by the IDPH
which indicate no unusual incidence or elevated blood-lead
levels.

Thus, although significant environmental contamination exists in
the vicinity of the smelter, and evaluation of the data
collected must continue, the preliminary assessment 1s that a
major risk to public health is unlikely to exist provided that
ambient air quality levels do not exceed the NAAQS and that
routine personal health and hygiene measures are followed.
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Table

Author

Angle t
Wclntlre,
1979

Tankel et al .
1977

Panhandle
District et al.
1986

•oels et al.
1980

Nerl et al.
1978

Walter et al.
1980

Roberta et al.
1974

N/A not available

Simmnry tnbl? of

City/Study Populntion

Onwha, NB
Age: 1-18 yrs
N * 1075

Kellogg, ID
Age: 1-9 yrs

N - 860

Kellogg, ID
Age: 1-9 yrs

N - 364

Belgium
Age: 10-14 yra

N « 148

Trail. British
Columbia

Age: 1-3 yrs
N • 87

Age: 1st grade
N * 103

Kellogg, ID
Age: 1-9 yrs

N - 983

Toronto, Ontario
mixed adults/children

N - 80

Blood Lei»d:Soil trod RrlMin _,i from Sttiriir* In Contnuni t ies with Operating Smrltrr*

Soil Lend • H<xi*«*Mt lr»d Slop**

Geom x - 727 pp» Geom x •* 317 nrm 6.8 («1
95Xlile * 843 ppm 95Xtile * 894 ppm

(range: 16 - 4,792 ppm) (rnnge: 18 - 5,571 ppm)

x « 7000 ppm x • 11.000 ppm 1.1 (H)
(as high as 24.000 ppm) (us high us 140,000 ppm)

Ceom x • 481 ppm (far) Geom x • 1.138 ppm (far) 3.0 Ibl
3,474 ppm (near) 3,933 ppm (near)

<1 km from smelter N/A 3.5 (c)
2.000 - 6.000 ppm

Group x in different areas N/A 7.6 [al for 1-3 yrs
of Trail ranged from: 4.6 (al for 1st graders

225 - 1,800 ppm

Not given; presumably Not given; presumably 1.1 (a) average
simitar to Tankel et al, 1977 similar to Tankel et al, 1977 for ages 2-7 yrs

Group arith. x ranged from: Group nrlth. x ranged from: 4.0 (b)
100 - 2,626 ppm 845 - 2,005 ppm

• defined a* the Increase In blood lead (ug/dt) per 1,000 ppm Increase in soil lead
(•] calculated by
Ibl *fb» (ug/dl)/
(c) calculated by

EPA (U.S.EPA. 1986) - takes Into account other nources of exposure
'Pbs (ppm) - doe* not take Into account other sources of exposure (calculated by Gradient)
Duggan t Inskip. 1985 - corrected for Increase due to irnalatlon of air lead



Table 2

Author

Galke. 197?

Surnnry Table of Blood Lead:Soil Vend Relationship from Urban Areas Without aa Operating Smelter

City/Study Population Soil Lend Homedust I*ad Slop**

Charleston, SC
Age: 0-5 yrs

N * 194

Groin x * SOS ppm
(range: 9 - 7,890 ppm)

N/A 1.5 la)

Stark et al.
1982

New Haven, CT Five levels of SES
Age: 0-1 yr» (group mean: 233 - 1,327 ppm);

N * 153 Seven categories of housing
construction

(group mean: 131 - 1,300 ppm)

For levels of SES
(group mean: 159 - 628 ppm);

For housing construction
categories

(group mean: 239 - 756 ppm)

2.2 lal

SheII(hear et at.
1975

Chrlstchurch.New Zealand
Age: 1-5 yrs.

N • 68

Soil lead range:
150 - 1.959 ppm

N/A 3.9 Id]

•ornscheln et a I.
1986

Cincinnati. OH
Age: 1.5 yrt.

N - 81

Geom x « 1.360 ppm
(range: 76 - 54,519 ppm)

Geom x « 900 ppm
(range: 82 - 13,820 ppm)

6.2 Ic]
from 0-1,000 ppm loll lead
Elt(mated slope: 0.76 U1

from 1.000-2.000 ppm

•ornacheln et at.
1968

Cincinnati. OH
N/A

N/A N/A 1.2 Icl
when soil lead Increased

from 500-1,000 ppm

Nerve* et al.
1982

Mblnowltx et at.
1985

Hew Zealand
Age: 1-3 yrs
N • 195

Boston, MA
Age: 0-2 yrs
H « 249

Soil lead
24 - 842

range: N/A
ppm

Group mean soil ranged N/A
from 380 - 1.011 ppm

5.5 (b)

8.1 (b)

Minnesota 1987 NInneapolls-St. Paul, MN
Age: 0-5 yrs

N • 656

(range: 0 - 30,000 ppm) N/A 2.7 (bl

N/A not available
* defined as the Increase In blood lead (ug/dl) per 1,000 ppm Increase In soil lead
(a) calculated by EPA (U.S.EPA, 1986) - takes Into account other sources of exposure
(bl "PbB (ug/dl)/*PbS (ppm) - does not take into account other sources of exposure (calculated by Gradient)
(cl calculated by authors • takes Into account other sources of exposure
Id] calculated by Duggan t Inskip. 1985 - takes into account air lead exposure



Sumwry Table of Blood Lend: Sol I lekv^x'lnt ionship from Mining Sites

Author City/Study Population Soil Lend Housrduft lend Slop*"

•ornacheln et »l. Telluride. CO Geom x * 178 ppm r.rnm * ' 2ti\ - 567 ppm ?-2 Ic)

1988 Age: <6 yrs based on increase from
N - 94 500-1,000 ppm soil lend

Thorn** et •(. Nalkyn t T Fan, Wales Nine tailings In T Fan: N/A Significant trend in
1»77 Age: 39-62 yrs 42.000 ppm Pb» In near vs. far

*wan age* Halkyn - 44 km2 has resident males:
N - 7a >1,000 ppm soil lead near 21.9 ug/dl

mid 19.0 ug/dl
far 15.1 ug/dl

Gallacher et al. 4 areas In Geom * * for toll Geom x « for dust 4.1 Ibl
-1984 Wales road 356 ppm rood 202 ppm

Age: 1-3 yrs deadend 271 ppm deadend 177 ppm
N « 93 mining 1,167 ppm mining 350 ppm

control 79 ppm control 177 ppm

Heyworth et al.
1961

Northhampton,
Australia

Age: 5-14 yrs
M - 81

Soil lead at town boundary:
300 ppm

playground range:
11,000 - 12.000 ppm

N/A Ho significant difference
between children with homes
on tailings piles vs. those

who Mere not. ft* were
•IgnlfIcantty higher in

children residing in town vs.
non-residents

tarltrop «t al.
1975

Derbyshire, Geom n. in areas with toll lead:
England <1,000 ppm 420 ppm

Age: 2-3 yrs >1,000-10,000 ppm 3.390 ppm
N * 82 >10.000 ppm 13.969 ppm

Geom * in area* with soil lead:
<1,000 ppm 531 ppm
>1,000-10.000 ppm 1.564 ppm
>10,000 ppm 2.582 ppm

0.6 (a)

•arltrop et al.
1988

N. Petherton
I Shlpham. England

Age: 3 yrs
N » 178

Geom K « soil
low 177 ppm
high 1,850 ppm

Geom x • dust
low 478 ppm
high 879 ppm

0 Ibl

N/A not available
• defined aa the Increase In blood lead (ug/dl) per 1,000 ppm Increase In soil lend
(al calculated by EPA (U.S.EPA, 19M) - take* Into account other sources of exposure
Ibl *Pbt (ug/dl)/"PbS (ppm) - doe* not take Into account other source* of exposure (calculated by Gradient)
tc] calculated by Duggan I Inskip, 1985 - corrected for Increase due to Inhalation of air lead



F i qn ro 1

ao
V)

8 H

7 H

6 -

5 H

.4 H

3 H

2 M

i H

o 4

Slopo Values for Mininq, finoU-or f. Hi Kin Studios

4.1 O

2.2 O

1.7 O X
1.4 o median

0.60

8.1 O

6.2 o

5.5 O

3.9 O 3.9 O X

——— 3.3 O median

2.7 O

2.2 O

1.50
1.20

7.6 O

6.8 O

4.6 O
4.4 O X

4.0 O 4.OO median

3.50

3.0 O

1.1
I.1

————<nr———————i——
Mining

1 See tables 1-3 for references
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Tt*t CoaC QmnMev at ORGAN SYSTlfl
L & i a HZ

Asp4ttAC4 aainocr*n«f «*!••• SNA SNA X
(AST or SCOT) - $10.00 - 12 ml* &

Al*nin« tainocrtnif •!•«••• SNA SKA X
(ALT or S?OT)

C*aa»4|lu=Afflyl crAtvtftrist" SKA SMA X
(GOT)

Alkaline pho«ph4C*««.. SNA SKA X
(A?)

Trijlyctridts SNA SKA X
Choltsttrol SKA SKA X
GlucoM S K A S K A X X
Crtaeinint SKA SKA X
Blood ur»« nicrojen-- S K A S K A X X

(BUM)
S«rua «ltccrolyca« SKA SKA X X

(sodiva, pottiiiua,
chloridt, bic4rbon4C»)
UrirulyiU (roucin* dipitick S 3.00 12 alt U X
with mieroicople •X4ain4Cion)
Complttt blood count including S 4.00 3 alt B, 4 X
(difftr«nslil, imtir,
h«aoglobin, h«ffl4tocric,
r«d blood call
indicts)

Rtciculocyri caunc $ 4.00 c
TOC41 procain SKA SKA XXX

Albuain X X
Globulin X X

S«rua iamuno globulin* $20.00 b X
(I|G, I(K, IgA, I|S)

?«riph«r4l blood Itukocyt* $95.00 o
turf *ct B4rk4r *n4lyti* for:

CD 2 or CD3 lyaphocyct* X

CB4 lymphocyttt X
(htlp«r T ctll«)

COS lyaphocytt* X
(alx«d lymphocytt/
nACUT4l-killtr cell*)
C3I-C03 lyaphooyttt . X
(lupprtjtor/cytocoxie
T c«ll«)
CD19 or CD20 lymphocytti X

fB calls)



PA§« 2

bod> fluid raquftrtd
liv«r

I--Laaun« tyicra
H- *h«iMColo|ie
N- •n«uropiycholo|lcAl
SMX»- included la SMA Ch«ai«cry ?rofil«
»--3 ola blood for childrtn
b**SKA cub« cone»in§ «uffici«nc blood for thi« ctce
c--compl«t« blood eoune tub* eoncAina •ufftcltnt blood for thii c««c
d-.*pproxiBAC»ly $3300 for to.uipmonc *nd lupplltt «• A on«*tim« «xp«r.««
B--whol« blood

U-«urin«
F--f*«tinj ipectatn
M-««»rly morning «p«cia«n
*9--ftjur« i« priet, noe eoct
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I age 1 of J

LEADVILLE HEAVY HETALS EXPOSURE ASSESSMENT
September. 1987

CENSUS FORM

BLOCK

Interviewer Initials Date Tine Adult «t tioae? l~ye« In thl* • year round residence? 1
2~no 2

Contact naae Beat cl*e Co recoacacc
Last First

Address
Nuaber Street

Telephone lloae _ _ _ - _ _
Work

Best day Co recoaCact _Sun
_Moo
_Tue
_Wed
_Thu.
_Frl

Sat

Total number of persons In ho»e Contact 11
12
13

Completion Status 1-Refused
2-Partlclpate
3-No contact
4'Inval ld address
b-Otlier



CENSUS FORM
pa<je 2 of 3

Sex Relationship Blrthdate Lived In house Lived In Leadvllle Current miner Past miner
I'M l~aelf ao-day-yr 3 nontha? 3 months? In household? in household?
2-V 2-apouae 1-yea l"yea 1-yes 1-yee

3~parent 2-no 2~no 2~no -2-no
4-chlld
3-oth«r

faally
HAMt 6-other

1.
f
HI
L

2.
F
HI
L

3.
F
HI
L

4.
K
HI
L

5.
K
HI
L

— —

—

—

/ /

/ /

/ /

/ /

/ /

—

—

—

—

—

— '

—

—



CENSUS FOKH
page 3 of 3

Sex Relat ionship BlrUidate Lived In house Lived In Leadvllle Current alner Past alner
1~H 1-aelf BO-day-yr 3 •ontliu? 3 •ontliu? In household? In houaeliold?
2-P 2-apouae l-ye» l-ye« 1-yea 1-yea

3-parent 2~no 2~no 2~no • 2 -no
4-chlld
S-other

family
NAHt 6-other

6.
F
HI
L

/.
f
HI
L

8.
r
HI
L

9.
r
HI
L

10.
F
HI
L

—

—

—

—

—

—

/ /

/ /

/ /

/ /

/ /

—

—

—

—

—

—

—

—

—

—



STATE OF COLORADO
COLORADO DEPARTMENT OF HEALTH
4210
Denver. Colorado 80220
Phone (303) 320-83J3

Roy Somer
Governor

CONSENT FORM „,„„„ M_ v,,non
Executive (Jire«:or

LEADVILLE HEAVY METAL STUDY
BLOOD AND URINE SAMPLES

You are being asked to parttcpate fn a study of your (or your child's/ward's)
exposure to lead, cadmium and arstnlc.
If you agree to participate In tftfs study blood will be obtained by
venlpuncture which Involves placing a needle In your (or your child's/ward's)
arm and withdrawing 3 to 6 c.c.'s (about a teaspoonful) of blood. The needle
will be left In for a few minutes. You can expect to experience some pain at
the moment the needle goes Into your arm. In about 10% of cases a small
amount of bleeding under the skin will produce a bruise (hematoma). The risk
of temporary clotting of the vein Is about 15, while the risk of Infection of
a hematoma or significant external blood loss Is less that 1 fn 1000.
In the case It Is not possible to obtain blood from your child or ward by
venlpuncture, we will obtain blood samples by means of a finger stick. This
is the standard method to obtain blood for routine hospital laboratory tests.
Pain may be experienced when the lancet goes into the finger but otherwise the
discomfort should be minimal. In about 105 of the cases a bruise will be
produced and a small scar may persist for several weeks. The risk of
infection is less than one in a thousand.
Urine samples may also be collected by urination into a container. The
collections of blood and urine will be conducted by trained health specialists.

In addition, tap water samples anq! dust samples from inside and outside your
home will be collected and analyzed for the content of arsenic, lead, cadmium
and other metals. Furthermore, tnt paint on the inside and outside of your
home will be measured for lead content. These procedures will take about one
to one and a half hours. The investigators will also ask questions to help
Interpret the results such as smoking behavior, length of residence, etc.

Your participation is voluntary and refusal to participate will involve no
penalty to you (or to your child/ward). You may withdraw from the study at
any time without penalty or prejudice.

The investigators are not obligated to treat or further evaluate any problems
that may be found. Results will be reviewed and interpreted by a panel of
experts and a follow-up letter with Interpretation will be sent to you. The
results of the tests will be forwarded to your physician only with your
permission. A list of private physicians will be supplied if you desire
further care.



Blood samples will be analyzed for lead and a measure of the effects of lead.
The blood sample will also be analyzed for the oxygen-carrying capacity of« blood. The urine sample, if collected, will be analyzed for arsenic, cadmium
and a measure of the effect of cadmium on the kidney.

•M The only benefit from this study will be the determination of the status of
H your (or your child's/ward's) exposure to lead, arsenic and cadmium.

« Your name (or that of your child/ward) will NOT be used in any published
report of this study.

•
AUTHORIZATION: I have read the above and understand the discomforts,
inconveniences, and risks of this study. I agree to the participation
of _^_^__________ ___. I also give my« permission to be contacted in the future should further testing be indicated.
I understand that I (he/she) can refuse to participate or withdraw at any
time. (Initial the first page of Consent Form if there are two or more pages
used.)I

I
I
I
1
I
I
I
I
I
I
I

DATE

SIGNED:
Adult Volunteer or Parent/Guardian

WITNESS
Invest!gator/Witness

To the Minor Child

We are going to take about a teaspoonful of blood by inserting a very small
needle into your arm. There will be a small pain. It may leave a bruise or
mark, but that will go away soon. We would also like you to take a small cup
into the bathroom and urinate into it. This is to see if you have some
chemicals in you.

For the participant who is a minor.7 years of age or older:
I agree with the consent given by my parent/guardian.

Check, Initial, or Signature of
Minor



LEADVILLE HEAVT METAL EXPOSURE ASSESSMENT QUESTIONNAIRE

I
I

1

I

I

I

I

I

1

1

I

I

i

I

I

I

I

Household ID __ -
Block / Bldg.

Interviver Initials (1-8)

Date - - _ Number of Selected Participants _ _ (9-16)

A. Children 6 months - 71 months (List by age, oldest first)

1.

2.

3.

4.

NAME ID

D. Person 6-14 years old

C. Person 15 - 65 years old

Contact Number
1 ___
2 ___
3 ___
4 ___

Remarks:

Household Completion Status
1-A11 complete
2«Purther visit needed

-1-

LAB
LABEL

Individual
Completion

(17-49)

(50-82)

(83-115)

(116-148)

(149-181)

(182-214)

Indlv. Compl. Codes
Incomplete
2-Refusal
3-Uoable to contact
4-Other



n
*

The following person(s) has (have) been selected to be part of the second
phase of the Leadvllie Heavy Metals Exposure Assessment. (List). We need to
get some Information on this (these) Indlvidual(s).

IF THERE ARE CHILDREN 6-71 MONTHS OR 6-14 TEARS:

For children under age 15 I will need to talk to the parent or legal
guardian, preferably the person who can tell us about how the
children spend their time.

IP THERE ARE SELECTED INDIVIDUALS 15+;

I will (also) need to talk to SELECTED INDIVIDUAL.

IP THIS IS PERSON NOT AVAILABLE:

When can I return to talk to SELECTED INDIVIDUAL?

_ _ _ DAY OP WEEK

_ _-__ _ MO-DAY

: TIME AM PM

-2-



100. HOUSEHOLD CHARACTERISTICS

"•» THE FOLLOWING QUESTIONS CAM BE ANSWERED BY ANY HOUSEHOLD MEMBER AGE 18 AND
1 OVER

^_ First I would like to ask you some questions about your home.

101. How long has this family been living in this home?

^ Years _ _ Months _ _ (215-218)

*

If less than three Booths, then obtain previous address within
LeadvlUe.

ADDRESS:

• 102. What year was this house built?

Year _ _ _ _ (If unknown then enter 8888) (219-222)

103. Does your house have lead pipes for the plumbing?

• 1-Yes 2-No 8-Don't know (223)

104. What is the source of water for this house?
1-Clty water lines (224)
2-Private well

I 3-Other

8-Don't know

4
n

-3-



Save you repainted, sanded, or otherwise refiniahed any part of your
home in the laat month?

1-Yea 2-Ho 8-Don't know (225)

106.

1D7.

gave you ever repainted, aanded or otherwise refinlshed any part of
your home prior to the laat month?

l»Tea 2-No 8-Don't know

If yes, aak for approximate year and month.

Year>__ _ Month __ __

Does your home have storm windows?

l«Yes 2-No 8-Don't know

(226)

(227-230)

(231)

Now I'd like to ask you some queationa about the work and hobbies of persons
Living in this house.

IDS. Have any of the adults in the houaehold worked as a miner or in a
mining related Job in the laat 3 months?

1-Yaa 2"Mo 8-Don't know (232)

17 YES, THEN COMPLETE QUESTIONS 109 through 112; OTHERWISE GO ON TO
QUESTION 113.

109. Have any houaehold member engaged in the following types of nine work
in the laat month?

a. Underground 1-Yea

b. Milling 1-Yea

c. Mill 1-Tea

d. Clerical/Admin. 1-Yea

e. Other 1-Yea

2-No 8-Don't know

2-No 8-Don't know

2-No 8"Don't know

2"No 8-Don't kaow

2-Ho 8-Don't know

(233)

(234)

(235)

(236)

(237)

-4-



*
110. What type of mine have family members worked in in the last month?

a. Lead only 4-Yea 2-No 8-Don't know (238)

b. Zinc only

c. Lead/Zinc

1-Yes 2-No 8-Don't know

1-Yes 2-No 8-Don't know

d. Silver

e. Molybdenum

f. Other

1-Yes 2-No 8-Don't know

1-Yes 2-No 8-Don't know

1-Yes 2-No 8-Don't know

(239)

(240)

(241)

(242)

(243)

111. Does any family member that works in a mine wear his/her work
clothing home after working?

1-Yes 2-No 8-Don't know

IP NO ASK Q.112; OTHERWISE GO ON TO Q.113.

(244)

112. Does any family member that works in a mine come home from work
without showering?

1-Yes 2-No 8-Don't know (245)

113. Do you or any members of your household participate in any of the
following hobbies or activities?

I
m
*
a
m

CODES: 1-Yes 2-No 8-Don't know

A. Paint pictures with artists paints?
B. Paint furniture in the home?
C. Work with stained glass?
D. Cast lead into fishing sinkers,

bullets or anything else?
E. Work with soldering in electronics?
F. Work oa soldering pipes?
G. Make pottery at home?
H. Ride a dirt bike or AT7 in

the local area?

1
1
1
1
1
1
1
1

2
2
2

2
2
2
2

2

8
8
8

8
8
8
8

8

(246)
(247)
(243)

(249)
(250)
(251)
(252)

(253)

-5-



*
*
*
*

„ I'd I*-** to *"k TOU 8oae 1u'ation* About your diet and food preparation:

114.
1-Yes 2-No 8-Don't know (25A)

IP YES ASK Q.115;OTHERWISE GO ON TO Q.117.

115. Has soil been hauled in and placed on your garden?

1-Yes 2-No 8-Don't know (255)

116. About how often do members of your household eat vegetables grown in
your garden or elsewhere in Leadvllle?

1-Once a week or more (256)
2-Occasionally (less than once per week)
3-Never IP NEVER GO ON TO Q.119
8-Donft know

117. About how often do members of your household eat leafy green
vegetables, (such as lettuce or spinach) grown in your garden or
elsewhere in Leadvllle?

1-Once a week or more (257)
2-Occasionally (less than once per week)
3-Never

• 8-Don't know

118. About how often do members of your household eat root vegetables,
^M (such as beets or turnips) grown in your garden or elsewhere in
• Leadvllle?

l-Once a week or more (253)
H 2-Occasionally (less than once per week)
^ 3-Never

8-Don't know

119. When food is served, is it ever served in homemade or imported clay
^K pottery or ceramic dishes?

1-Yes 2-No 8-Don't
know (259)

-5.



1
9
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

120. Vb*n food ia stored or put away for awhile, is it sometimes stored in
the original can after being opened?

1-Yes 2-No 8-Don't know

121. Does anyone in this household smoke?

1-Yes 2-No 8-Don't know

122. What is the highest grade or year of regular school that was
completed by the head of this household

01-Elementary school
02-Junior High School
03-Some High School
04-High school graduate
05-Some college
06-College graduate
07-Graduate degree
08-Vocational school
09-Other
88-Don't know

(260)

(261)

(262-263)

123. Which of the statements in the following list comes closest to the
total household income for this family before taxes ia 1986?

1-Onder $5,000
2-$5,000 or more but less than $10,000
3-$10,000 or more but less than $15,000
4-$15,000 or more but less than $20,000
5-$20,000 or more but less than $25,000
6-$25,000 or more but less than $30,000
7 -$30, 000 or more
8-Don't know
0-S.efused to respond to this question

124. Do you have any dogs or cats that go in and out of the house?

1-Yes 2-No 8-Don't know

125. Has anyone ever used any materials from the mines around your
or yard?

1-Yes 2-Mo 8-Don't know

-7-

(264).

(265)

house

(266)



I
\
I IF THERE IS AT LEAST ONE PARTICIPANT-IN THIS HOUSEHOLD ACE 6-71 MONTHS,

THEN PROCEED WITH SECTION 200.

t IP NOT, AND THERE IS A PARTICIPANT AGE 6-14 TEARS PROCEED
f TO SECTION 300.

I IP THE ONLY STUDY PARTICIPANT IS AGE 15 AND ABOVE PROCEED TO SECTION 400.

I

I

I

-8-



*
* 200. QUESTIONS ABOUT CHILDREN 6-71 MONTHS OLD. THESE SHOULD *E ANSWERED BY

THE'PARENT OR GUARDIAN OF THE CHILD

I need to ask a nuaber of questions about (your/each) child that was selected
for the study.

IF MORE THAN ONE:

I would like to start with th« oldest.

LIST ALL INFORMATION IN SECTION 200 FOR THE FIRST CHILD AND THEN RETURN TO
QUESTION 201 FOR THE SECOND OLDEST, ETC. MAKE SURE ORDER OF CHILDREN IS
CONSISTENT WITH PAGE 1 OF THE QUESTIONNAIRE. ENTER RESPONSES TO QUESTIONS
201-204 IN TABLE 1 BELOW:

201. First of all, what is (the/that) child's name?

202. What is the child's date of birth? (MO/DA/TS.)

203. What is the child's se*?

1-Male
2-Female

204. Circle code for race of each child. (Ask if necessary).

1-White, non-Hispanic S'American Indian/Alaska native
2-Hispanic 6-Other
3-Black, non-Hispanic 7"Refused
4-Aaian or Pacific Islander 8-Don't know

Table 1
Child's Characteristics

201
Child NAME
No.

1

2

3

4

202 203
DATE OF BIRTH SEX

1-Male
Mo-Da-Yr 2-Female

_ —

^ —

— ^

.

204
RACE

(267-74)

(275-82)

(283-90)

(291-98)

-9-



RZSPOHSE TO QUESTIONS 205-206 IK TABLE 2 BELOW:

205. Where doea (child'a naae) apend moat of his/her daytine hours?

1-At home
2-At babysitter
3»At a day care center
4-At a relative'a home
5"At aooe other location.

206. About how «any hours each day, on the average, dees he/she spend away
fro* home? (HOURS)

Child
No.

Table 2
Child's Daily Routine

205 206
WHERE TIME SPENT AVERAGE

DURING DAT HOURS AWAY

1

2

3

4

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

(299r301)

(302-304'

(305-307̂ ^

(308-310)

m -10-



«
ENTER RESPONSES TO QUESTIONS 212-214 IN TABLE 4'BELOW:

212. Are his/her hands or face usually washed before eating?

l«Yes 2-No 8-Don't know

213. Are his/her hands or face usually washed before going to sleep?

1-Yes 2-No 8-Don't know

t 214. Are his/her hands or face usually washed after making aud pies, or
playing with dirt or Sand?

•| 1-Yes 2-No 7-Not applicable 8-Don't know

« Table 4
Band Washing

« 212 213 214
Child BEFORE BEFORE AFTER
No. EATS SLEEP PLAY

1 1 2 8 1 2 8 1 2 7 8 (335-37)

2 1 2 8 1 2 8 1 2 7 8 (338-40)

3 1 2 8 1 2 8 1 2 7 8 (341-43)

V 4 1 2 8 1 2 8 1 2 7 8 (344-46)

1

i

1

1



*
• ENTER ̂ SWERS TO QUESTIONS 215-220 IN TABLE 5 BELOW:

^* 215. Ha* (CHILD'S NAME) used a pacifier In the last 6 months?

t̂o 1-Yes 2-No 8-Don't know

|̂ 216. Does he/she suck his/her thuab or fingers?

1-Yes 2-No 8-Don't know

^̂  217. Does he/she chew on his/her fingernails?

1-Yes 2-No 8-Don't know

218. Does he/she have a favorite blanket or stuffed toy?

1-Yes 2-No 8-Don't know

IF YES, ASK 219 AND 220. OTHERWISE SKIP TO QUESTION 221.

219. Does he/she carry this around during the day?

1-Yes 2-No 8-Don't know

220. Does he/she often put this in his/her mouth?

1-Yea 2-No 8-Don't know

Table 5

4
«
4
si
•

Mouthing Behavior

CHILD
NO.

1

2

3

4

215

PACIFIER

1 2 8

1 2 8

1 2 8

1 2 8

216

SUCK
THUMB

1 2 8

1 2 8

1 2 8

1 2 8

217

CHEW
NAILS

1 2 8

1 2 8

1 2 8

1 2 8

218

FAVORITE
BLANKET/ TOY

1 2 8

1 2 8

1 2 "8

1 2 8
-13-

219

CARRY
AROUND

1 2 8

1 2 8

1 2 8

1 2 8

220
TOY/

BLANKET
MOUTH

1 2 8

1 2 8

1 2 8

1 2 8



•1
•1

EHTER THE RESPONSES TO QUESTIONS 221-226 IN TABLE « BELOW:

221. Bow many hours during the day do you think he/she usually spends
playing on the floor when indoors in this home? (HOURS)
88-Don't know

222. Many children put some things other than food into their mouths.
Would you say that (CHILD'S NAME):

1-Does this alot 3-Alaost never
2"Just once in a while 8-Don't know

223. Does he/she put his/her mouth on furniture or on the window sill:

l-Do«3 this alot 3-Alaoet never
2"Just once in a while 8-Don't know

224. Sometimes children swallow things other than food. Would you say
that (CHILD'S NAME) swallows things other than food:

1-Does this alot 3-Alaost never
2"Just once in a while 8-Don't know

(IF YES, SPECIFY ITEMS SWALLOWED BELOW)

225. Does (CHILD'S NAME) ever put paint chips in his/her mouth?

1-Does this alot 3-Alaost never
2"Just once in a while 8-Don't know

226. Does (CHILD'S NAME) eat snow?

1-Does this alot 3-Alaost never
2-Just once in a while 8-Don't know

Table 6
Things in mouth

221
CHILD HOURS
NO.

1 ___

2 __

3

SPECIFY THINGS SWALLOWED:

Child No Item(s) swallowed:

-14-
V

222
THINGS
IN MOUTH

^^mm

w

223 224
FURNITURE/ SWALLOWS
WINDOW SILL

^̂ •» ^t^m

•̂ MB «̂

225
PAINT
CHIPS

i^m ̂

•M

___

226
EATS
SNOW

— (371-77)

— (378-84)

— (385-91)

(392-98)



I
ENTER THE RESPONSES TO QUESTIONS 227 AND 228 IN TABLE 7 BELOW:

i™ 227. How oftea does (CHILD'S NAME) eat fish including tuna, shrimp, crabs,
clama, or other seafood?

^ l«At least once a week 2-At least once a month
3"Less than once a month 8"Don't know

IP YES, PLEASE ASK QUESTION 228; OTHERWISE SKIP TO NEXT PAGE.

I
I

228. In the past week, how many meals did he/she have seafood? (MEALS)

Table 7
Seafood

« 227 228
CHILD EATS SEAFOOD MEALS
NO. SEAFOOD LAST WEEK

• 1 1 2 3 8 __ __ (399-401)

2 1 2 3 8 __ __ (402-404) .

•1 3 1 2 3 . 8 __ __ (405-407)

_ 4 1 2 3 8 __ __ (408-410)

• IF THERE IS NO CHILD AGE 6-14 OR ADULT PARTICIPANT IN THIS HOUSEHOLD, THEN THE

1
a THOLZ IS NO CHILD PARTICIPANT, BUT TEDZ IS AN ADULT PARTICIPANT GO ON TO« StCTIOH 400.

•

1

1

QUESTIONNAIRE IS COMPLETED.

I? THERE IS A CHILD PARTICIPANT 6-14 THEN PROCEED WITH SECTION 300.



I
I

I

I

I
I

300. QUESTIONS ABOQT SELECTED CHILDREN 6-14 TEARS OLD. THESE SHOULD BE
ANSWERED BT THE PARENT OR GUARDIAN OF THE CHILD WITH THE CHILD PRESENT

I ne«d to aak a nuab«r of questions about your child (CHILD'S NAME) Chat was
• selected for the study.

301. First of all, the child's name is (CHILD'S NAME), is this correct?

* IF CORRECT, ENTER HERE; OTHERWISE DETERMINE IF THE PROPER
INDIVIDUAL HAS BEEN CONTACTED AND MAKE APPROPRIATE ADJUSTMENTS

NAME

302. What is the child's date of birth?

- - (MO-DA-TR) (411-416)I
303. What is the child's sex?

I 1-Male (417)
2-Female

304. Circle code for race of each child. (Aak if necessary).

I l-White, non-Hispanic 5-American Indian/Alaska native
?•!?•< *ri.an 4 <• 6-Other (418)
3-Black, non-Hispanic 7-Refused

I 4-Aaian or Pacific Islander 8-Don't know

*. 305. Where does (child's name) spend most of his/her daytiae hours?

1-At home (419)
2-At babysitter

I 3-At a day care center
• A.mlt- m i>«1 •*•<»*'• hfMA-At a relative's home

5-At some other location.

306. About hov many hours each day, on the average, does he/she spend away
• from home?

(HOURS) (420-421)

-16-



II
•• 307. How often does (CHILD'S NAME) eat fish including tuna, shrimp, crabs,

clams, or other seafood?

1-At least once a week (422)
2-At least once a month
3"Lass than once a month« 4-Never
8-Don't know

' IF YES, PLEASE ASK QUESTION 308; OTHERWISE GO ON TO QUESTION 309.

• 308.- In the past week, how many meals did he/she have seafood?

(MEALS) (423-424)

V
•r 309. Does he/she play outdoors around the house or in the aeighborhood?

1-Yes 2-No 8-Don't know (425)

310. If yes, then how many hours a day on the average does he/she play
outdoors?

__(HOURS) (426-427)

311. Where does he/she usually play when outdoors around the house?

I
I

I
I
I

_ 1-Back yard 7-Other (428)
• 2-Front yard 8-Don't know
' 3-Side yard

312. Is the ground where he/she usually plays mainly grassy,
concrete/asphalt, plain dirt or soil, just a sandbox, or some other

•• composition?

1-Graasy 4-Sandboz (429)
_ 2-Concrete/asphalt 7-Other (specify)
• 3"Dirt/soil 8-Don't know

0 313. Does he/she often take some food or a bottle with him/her outside to
play?

1-Yes 2-Mo 8-Don't know (430)

-17 -
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314. Where does he/she usually play outdoors in the last 3 months when
he/she is not playing in your own home yard?

1-Neighhor's yard (431)
2-School playground
3-Near or around creek
4-On or near tailings or slag piles
5-On sidewalks or streets
6-Other (specify)
8-Don't know

315. Are his/her hands or face usually washed before eating?

1-Yes -2*Ho 8-Don't know (432)

316. Are his/her hands or face usually washed before going to sleep?

1-Yes 2-Ho 8-Don't know (433)

317. Are his/her hands or face usually washed after making mud pies, or
playing with dirt or sand?

1-Yes 2-Ho 7-Hot applicable 8-Don't know (434)

318. Does he/she suck his/her thumb or fingers?

1-Yes 2-Ho 8-Don't know (435)

319. Does he/she chew on his/her fingernails?

1-Yes 2-Ho 8-Don't know (436)

320. Sometimes children swallow things other than food. Would
you say that (CHILD'S NAME) swallows things other than food:

1-Does this alot (437)
2-Just once in a while
3-Alaost never
8-Don't know

IF YES, SPECIFY THINGS SWALLOWED:

-18-
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

321. D°«» (CHILD'S NAME) «at MOW?

1-Does this alot
2" Just once in a while
3-Alaost never
8-Don't know

322. Does (CHILD'S NAME) participate in any of the following
activities?

1-Yes 2-No 8-Don't know

A. Paint pictures with artists paints? 128
B. Paint furniture in the hoae? 128
C. Work with stained glass? 128
D. Cast lead into fishing sinkers,

bullets or anything else? 128
E. Work with soldering in electronics? 128
F. Work on soldering pipes? 128
G. Hake pottery at home? 128
H. Ride a dirt bike or ATV in

the local area? 128

IP THERE IS NO ADULT STUDY PARTICIPANT, THEN THE QUESTIONNAIRE IS

I? THERE IS AN ADULT PARTICIPANT, PROCEED WITH SECTION 400.

-19-
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hobbies or

(439)
(440)
(441)

(442)
(443)
(444)
(445)

(446)

COMPLETE.



* 400 QUESTIONS FOR SELECTED PERSON AGE 15-65; THESE QUESTIONS HEED TO
BE ANSWERED B7 THE SELECTED INDIVIDUAL

401. First of all, let me verify that your naae is (NAME) ); is this
correct?

IF CORRECT, ENTER HERE; OTHERWISE DETERMINE IF THE PROPER
INDIVIDUAL HAS BEEN SELECTED AND MAKE APPROPRIATE ADJUSTMENTS

NAME

402. What is your date of birth?

- - (MO-DA-YR) (447-452)

403. Tour sex is (SEX):
1-Male (453)

2-Pemale

404. What is your race?

l»White, non-Hispanic 5"American Indian/Alaska native
2-Hispanic 6-Other (454)
3-Black, non-Hispanic 7 -Refused
4-Asian or Pacific Islander 8«Don't know

405. Do you work as a miner or in a mining related job?

1-Yes 2-Sa (455)

IF YES, CONTINUE WITH QUESTION 407; OTHERWISE ASK QUESTION 406.

406. Have you worked as a miner or in a mining related job in the past 6
months?

1-Yes 2-No (456)

IF YES, CONTINUE WITH QUESTION 407; OTHERWISE GO ON TO QUESTION 413.

-ao-



*
407. Vb*t type of mine work have you (or were you) engaged in primarily

in the last month?

1-Gnderground (457)

*

*

1

I

1

1

1

1

1

1

z-ni-L.La.ag
3-Mill
4-Clerical/Admln.
5-Other

408. What type of mine do you work (have you worked) at?

1-lead only
2-zinc only
3-lead/zinc
4-silver
5 -molybdenum
7 -other

409. What is the name of the place where you work (have worked)?

410. How long have you worked (did you work there) there, in years

_ _ TEARS 00-Less than one year

(458)

•>

(459-460)

411. Do (did) you change out of your work clothes and leave them at work? v.

1-Tes 2-No

412. Do (did) you shower at work before coming home?

1-Tes 2-No

(461)

(462)

flt 413. Do you participate in any of the following hobbies or activities?

i
i
f
1

1-Tes 2-No

A. Paint pictures with artists paints? 1 2
B. Paint furniture in the home? 1 2
C. Work with stained glass? 1 2
D. Cast lead into fishing sinkers,

bullets or anything else? 1 2
E. Work with soldering in electronics? 1 2
P. Work on soldering pipes? 1 2
G. Make pottery at home? 1 2
H. RJ.de a dirt bike or ATV in

the local area? 1 2
-21-

(463)
(464)
(465)

(466)
(467)
(468)
(469)

(470)



414. How often do you eat fish including tuna, shrimp,'crabs, clams, or
other seafood?

1-At least once a week (471)
2-At least once a month« 3-Less than once a month
4-Never

I? EVER, PLEASE ASK QUESTION 415; OTHERWISE 60 ON TO QUESTION 416.

415. In the past week, how many seafood meals did you have?

__ __ (MEALS) (472-473)

416. Do you have a garden?

1-Yes 2-No (474)

417. If yes, then do you frequently till, plant and weed the garden
yourself?

1-Yes 2-No (475).

418. Have you done any of the following activities in the last month?

1-Painted a house inside or out 1-Yes 2-No (476)
2-Painted furniture 1-Yes 2-No (477)
3-Applied insecticides 1-Yes 2-No (473)

END OF QUESTIONNAIRE

-22-



LEEDS LEAD EXPOSURE ASSESSMENT QUESTIONNAIRE

INSTRUCTIONS TO THE :

INTERVIEWER - & KEYPUNCHER

SECTION I - HOUSEHOLD CHARACTERISTICS

(YELLOW) ( 100 SERIES - PAGES 1 - 8 )

SECTION II - HOUSEHOLD MEMBER!S)
AGE(.S) 9 MONTHS - 71 MONTHS
(9 months - less than 6 years)

(PINK) ( 200 SERIES - PAGES 9 - 15 )



X. GENERAL PAGE 1 Cl '
Houaehold ID __ __ __-

Block——

Interviewer Initials __
Data __ -__ __-

Month Day

31d.

Year

(1

(6

(5

I

A. .HOUSEHOLD MEMBERS
*

XI. CHILDREN 9 MONTHS
(9 months

71 MONTHS (LIST BY AGE, YOUNGEST FIRST)
less than 6 years old)

Child
Number Name

ID
number

Lab
specimen
label no.

Individua.
ccnpletio;
code **

1.

2.

3.

4.

5.

6. 14:

** Individual Completion Codes
1 = Questionnaire only
2 = Blood test only
3 =• Both completed
4 - Neither (refused)
5 * Other



B. HOUSEHOLD CHARACTERISTICS (100 series) PAGS 2 o

.
THE FOLLOWING QUESTIONS MUST BE ANSWERED BY A MEMBER OF
THE HOUSEHOLD WHO IS 18 OR OVER, PREFERABLY THE PARENT

B.I. HOME

101. .How long have the household members been living in this home?
(Enter 00 if less than 12 months) ^_ __ (51-5

1 ' years

If LESS than 12 Months: __ __ (53-5
months

If LESS than two months,
then write previous address within Leeds.

Address:

102. What is the age of ycur currant house? __ __ __
(how many years old) years

IF UNKNOWN THEN ENTER 999

103. Does ycur house have lead pipes for the plumbing? ___ (58)
l»Yes
2*No
9="Don't know

104. what is the source of water for this house? ___ (59)

l«City water lines
2.Private well
3-Other {specify ____________________ )
9«Don't know

105. Has anyone in your household removed old paint by sandir.g or othe
methods and refinished or reoainted any part of your hone in the
LAST TWO MONTHS ?

2-No
9«Don't know ___ (60)



PAG2 3106. Has anyone in your household removed old paint by sanding or c
methods and refinished or repainted any part of your home
PRIOR TO THE LAST TWO MONTHS BUT WITHIN THE LAST ONE YEAR?

___ (61'
l=Yes (approximately when ? __ __/ __ __ ) (62-
2»No month year
9=Don't know

B2. WORK and HOBBIES
t

107. In the last 6 months, has any member of the household wcrked at
Interstate Lead Company (ILCO)?

. l=Yes
2=No
9=Dcn't knew __ (55)

108. In'the last 6 months, has any household member worked ir.
one or more of these following jobs?

l=Yss 2=Mo 9=Dcrv'c :<r.cw

A. Foundry worker - __ (67)

3. Cil refinery worker __ (63)

C. Painter " __ (69)
D. Chemical plant worker __ (70)

E. Plumber ___ (71)

F. Glass worker __ (72)

G. Paine pigment, zinc,
or copper worker __ (73)

H. ether lead-related
industry worker __ (74)

I. Lead smelter/battery __ (75)
plant worker

IF YBS TO ANY OP THE QUESTIONS IN Q.107 OR Q.108 CONTINUE WITH Q.109; j

IF NO, SKIP TO Q.112. !



SAGE 4 C? 15

109. Is any member of your household PRESENTLY (now) working
in any of these jobs or at Interstate Lead Company CLC05?

l=Ves (SKIP TO Q.110)
2=No
9»Don't know __ (76)

109.A. If he/she- is not currently working, then when did
he/she stop working at that job or ILCO?

__ __ /__ __ (77-
Month / Yftar

110. Dees the household member that works in one of these jobs
or at ILCO wear his/her work clothing home?

l=Yes
2=No
9=Don't know ___ (81;

111. Does any household member that works in one of these ;cbs
cr at ILCO shower at work?

l=Yes
2=No

• 9=Con't kr.ow !



PAGE 5 OF

. 112. Do you or any members of your household participate in any of t
following hobbies or activities?

A. Paint pictures with artist's paints? __
B. Paint furniture in the home? __

C. Work with stained glass? k __
D. Cast lead into fishing sinkers,

bullets or anything else? __
E. Work with soldering in electronics? ___

7. Work on soldering pipes? __

G. Make pottery at home? __

K. Ride a dirt bike or All-terrain Vehicle
in the local area? _^_

33. DIET and FOOD PREPARATION

113. Does ycur household have a vegetable garden? __ ;

l=Yes
2»No (SKIP TO Q.119)
9=Dor.' t know

114. Has soil been hauled in and placed on your garden?
l=Yes
2=No
9=Don't know __ (



PAGE 6 OF
115. During the growing season, about how often do members of youiŜ

household eat VEGETABLES that were grown IN YOUR GARDEN ?

l̂ Once a weak or more
2=0ccasionally (less than once per week)
3*Never (SKIP TO Q.119)
9=Don't Know ___ (93)

116. About how often do members of your household eat VEGETABLES,
specifically/ LEAST? GREEN VEGETABLES, (such as lettuce or apinac
and not tomatoes, squash, etc.) grown IN YOUR GARDEN ?

l=0nce a week or more
2=Cccasionally (less than once per week)
3=Never
S=Don't Know __ (94)

117. About how ofter. dc members of your household eat VEGETABLES,
specifically, ROOT VEGETABLES (such as b*«ts, turnips, carrcts,
potatoes) grown IN YOUR GARDEN ?

l=Cnce a week or mere
2=Cccasionally (less than once per week)
3»Never
S *Dor.'t Know ___ (i j~—— %»«x

118. Are the vegetables grown IN YOUR GARDEN washed befsre cooking ?

1»Always
2*Sometimes
3=Never
9«Don't know __. (96)

119. During the growing saason, about how often do members cf your
household eat VEGETABLES that were grown ELSEWHERE IN LEEDS ?

l=0nce a week or more
2*>0ccasionally (less than once per week)
3=Never (SKIP TO Q.123)
9=Don't Know ___ (97)



SAGS 7 C
120. About how often do members of your household eat V2G2TABT51s

specifically/ LEAF* j®*EH VEGETABLES , (such as lettuce or'spina
and not tomatoes, aguish, etc.) grown ELSEWHERE IK LEEDS?

l=once a week or more
2«0ccasionally (less than once per week)
3»Never
9=Don't Know ___ (98)

121. About how often do members of your household eat VEGETABLES,
specifically, ROOT VlfETABLBS (such as beets, turnips, carrots,
potatoes} grown ELSEWHERE IN LEEDS?

l»0nce a week or more
2=0ccasionally (less than once per week)
3»Never
9=Don't Know ___ (99)

122. Are rhe vegetables grown ELSEWHERE IN LEEDS washed before ccoki:

l=Always

B4. OTHER

3=Never
9=Don't know ;10C)

123. When fcod is served in your home, is it ever served ir. hc-e-ace cr
imported clay pottery or ceramic dishes?

i=Yes
2»No
9=Don't know __ ;ioi)

124. When canned food is stared in your home or put away for awhile, is
it sometimes stored in the original can after being opened?

l»Yes
2=No
9=Dcn't know __ (102)

125. Does anyone in this household smoke tobacco?
( e . g ; cigarettes , cigars )

1»YSS
2»No
9=Don'r know ___ (103)

126. Are there dogs or cats that go in and cut of the house?

l=Yes
2=No
9»Don't knew ___ (104)
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127. During the last six(6) months has anyone in your household ever
borrowed or rented materials belonging to the ILCO plant such as
equipment or other items that were used in or around ycur house
or yard?

l=Yes
2»No
9=Don't know __ do5;

128. What is the highest grade or year of regular school that
* was completed by anyone in your household?
(the number of years 'in school) __ __ (106-1

129. Which of the statements in the following list corr.es closest to
the total household income for this family before taxes in 1937?

1 = Under $5,000 ___ (108)
2 = $5,000 - less than $10,000
3 = 510,000 - less than $15,000
4 = $15,000 - less than $20,000
5 = $20,000 - less than 525,000
6 = $25,000 - less than $30,000
7 = $30,000 or more
8 = Refused to respond to this question
9 = Don't kr.cw
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SECTION IX - HOUSEHOLD MZMB»(S) AGE(S) 9-71 MONTHS (9 months - < 6 year

(PINK) ( 200 SERIES - PAGES 9 - 15 )
_____-_^___________^ ,—————
INTERVIEWER :

i
! THE QUESTIONS OF THIS SECTION SHOULD 8E ANSWERED BY A PARENT OR GUARDIA
j OF THE CHILD
i
! Complete all information for the youngest child interviewed and then rep<
i questions 201-225 for each older child interviewed.
; MAKE SURE ORDER OF EACH CHILD IS CONSISTENT WITH PAGE 1 OF TEE

| QUESTIONNAIRE. ENTER RESPONSES TO QUESTIONS 201-204 IN TABLE 1 BELOW.

TABLE 1. CHILD'S CHARACTERISTICS (questions 201 to 204)

Q.2C1 ' -Q.202 5.203 Q.2C4
Child NAME DATE OF BIRTH SEX 3AC2-
No. Month - Day - Year

(1CS-11

2. ___________________ __ __ - __ __ - __ __ __ __ (117-12

3. ___________________ __ __ - __ __ - __ __ __ __ (125-12

4. ____________________ __ __ - __ __ - __ __ __ __ (133-14

5. ____________________ __ __ - __ __ - __ __ __ __ (141-14.

6. ____________________ - __ - __ __ (149-15;

QUESTIONS 201 - 204. I NEED TO ASK. A NUMBER OF QUESTIONS ABOUT (YOUR/EACH
CHILD THAT WAS SELECTED FOR THE STUDY - STARTING WITH THE YOUNGEST.

201. What is the child's name?
202. What is the child's date of birth? Month-Cay-Year
203. What is the child's sex? l*Male 2-Female

204. What is the race of «ach child. (Read list)

1-White 5»Refused .
2=31ack 6=0ther
3=Am«rican Indian/Alaska native 9»Dcn't Knew
4=Asian or Pacific islander



PAGE 1

ENTER RESPONSE TO QUESTIONS 205-206 IN TABLE 2 BELOW:

TABLE 2. Child's Daily Routine (questions 205 to 206

Q.205
CHILD WHERE TIME SPENT

- No. ' DURING DAY (specify if 6)

1.
2.

3.

4.

5. .

6.

Q.206
AVERAGE

HOURS AWAY

(15

do:
lie:
(IS:

(16*

(I?:

205. Where does (child's r.ame) usually spend most cf his/her
daytime hours?

l»At home
2=At school
3 »At baby-sitter
4=At a day care center
5=At a relative's home
6»0ther location.(specify)

206. About how many hours each day, on the average, does he/she spend
away from home? (HOURS)



?AGE 11 OF
i

ENTER RESPONSES TO QUESTIONS 207-211 IN TABLE 3 BELOW: j

TABLE 3. OUTDOOR PLAY HABITS (questions 207 - 211)

CHILD Q.207 Q.208 Q.209
NO. PLAYS HOURS WHERB FLAY

(specify if 6)
* f b

1.

2.

3.

4.

5.

6.

Q.210
GROUND TYPE

(specify if 6)

(175-179

(180-134

(185-139

(190-194

(195-199.

{2CO-2C4'

207. Does (CHILD'S SAMS) play outdoors around the house cr ir. the
neighborhood?

l=Yes
2-No (SKIP TO Q.209)
9=Don't know

208. How many hours a day on the average does (CHILD'S SAMZ)
play outdoors? (HOURS) 99=Don't know

209. Where does (CHILD'S NAME) usually play when outdoors around tha house?

l=Back yard 4-"All over"
2»Pront yard 8=0ther(specify)___________
3-Side yard 9-Don't know

210. Which of the following best describes the composition of the ground1 where (CHILD'S NAMS) usually plays ?
1-Grass 5.All of the above
2»Concrete/asphalt 8=0ther (specify)
3-Dirt/soil 9=Don't know
4=S*ndbox
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ENTER RESPONSES TO QUESTIONS 211-213 IK TABLE 4 BELOW:

.TABLE 4. HAND WASHING HABITS (questions 211 - 213}

Q.211
Child TAKES
Ho. BOTTLE

Q.212
PLAYING
OUTSIDE

(specify if 6)

Q.213
WASHES RANDS BEFORE

BATING

1.

2.

3.

4.

5.

6.

(205-2C7)

(208-210)

(211-213)

(214-215)

(217-213)

(22C-222\.>

211. How often does (CHILD'S NAME) take some food or a bottle wi-h him/her
outside to ?lay?

1. Always
2. Sometimes
3. Hever
9. Don't know

212. where did (CHILD'S NAME) usually play outdoors when he/she was not pi;
in your yard at home?

^Neighbor's yard
2=School playground
3»Near or around any creek
4«0n or near ILCO site or waste areas
5=0n sidewalks or streets
6«0ther (specify) __________ ___
9-Don't know

213. Are (CHILD'S NAME) hands usually washed before eating?

9»Don't know
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j ENTER RESPONSES TO QUESTIONS 214-218 IN TABLE 5 BELOW: j
I———————————— '•'-" ———_———________________———__!

TABLE 5. MOUTHING HABITS (questions 214 - 218)

Q.214 Q.215 "" Q.216 Q.217 Q.218
CHILD WASHES HANDS WASHES HANDS PACIFIER SUCK CHEW
NO. BEFORE AFTER THUMB NAILS

SLEEPING PLAYING
^

1. ___ ___ ___ V ___ ___ (223-2:

2. ___ ___ ___ ___ ___ (228-2:

3. ___ ___ ___ ___ ___ (233-2:

4. ___ ___ ___ ___ ___ (238-2'

5. ___ ___ ___ ___ ___ (243-24

6. ' ___ ___ ___ • ___ ___ (-248-2!

214. Are (CHILD1 NAME) hands usually washed before going to sleep?

1-Yes

9=Don't know

215. Are (CHILD'S NAMS) hands usually washed after playing with
dirt or sand?

2»No
7 »Not applicable
9*Don't know

216. Has (CHILD'S NAME) used a pacifier in the last 6 months?
l=Yes
2*No .
9*Don't know

217. Does (CHILD'S NAME) suck his/her thumb or fingers?

2<=No
9=Don't know

218. Does (CHILS'S NAME) chew on his/her fingernails?
l=Yes
2=No
9=Don't know
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I"
1

CHILD
MO.

1.

2.

3.

4.

5.

6.

—————————————————— —— • ——————————————————————— - —— . - ^

ENTER RESPONSES TO QUESTIONS 219-222 IN TABLE 6 BELOW:

TABLE 6. MOUTHING HABITS (question* 219 - 222)

Q.219 Q.22Q Q.221 Q.222
FAVORITE CARRY TOY/BLANKET

BLANKET/TOY AROUND MOUTH HOURS

^_ ___ ___ v __ __ (253-

= __ ___ ___ _ _ (258-

_ _ ___ ___ . __ __ (263-

___ ___ ___ __ __ (268-

___ ___ ___ __ __ (273-

___ ___ ___ • __ __ (278-

219. Does (CHILD'S SAME) h&v« a favorite blanket or stuffed tcy?
l*Yes
2«NO (SKIP TO Q.222)
9»Don't know

220. Does (CHILD'S NAME) carry this blanket cr toy around during
the day?

1-Yea
2»No
9=Don't know

221. Does (CHILD'S NAME) often put this blanket cr tcy in his/her
mouth?

1-Yes
2=No
9»Don't know

222. How many hours each day do you think (CHILD'S NAME) usually spends
playing on the £lcor when indoors in this home? (HOURS)

99»Don't know



CHILD
NO.

1.

2.

3.

4.

5.

6.

*AGE 15 OF I i

ENTER KESSONSBS TO QUESTIONS 223-225 IN TABLE 7 BELOW:

TABLE 7. MOUTHING HABITS (questions 223 - 225)

Q.223 Q.224 Q.225
THINGS • FUHNITURB/ FAINT
IN MOUTH WINDOW SILL CHIPS

_ % ___ ___ (283-285)

_ ___ ___ (286-288)

_ ___ ___ (289-291)

_ ___ ___ (292-294)

___ ___ ___ (295-297)

___ • ___ ___ (298*300

223. How often docs (CHILD'S NAME) put. things ether than feed ir.tc his/he:
mouth and suck or swallow them?

IsDoes this & lot
2=Just once in a while
3»Aimcst never
4-Never
9«Don't know .

224. How often does (CHILD'S NAME) put his/her mouth on furniture or on th
window sill?

1-Does this a lot
2=Just once in a while
3»Almost never
4=Never
9=Don't know

225. How often does (CHILD'S NAME) ever put paint chips in his/her nouth?
l=Dces this a lot
2=Just once in a while
3"Almost never
4«Never
9"Don't know

THANK YOU VERY MUCH FOR ANSWERING TEESE QUESTIONS
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I. INTRODUCTION

™ The proper collection processing, storage and shipment of physiologic
specimens from participants in the Colorado Metal study is critical to« the success of the study. The following'sections describe the procedures
which must be followed for all specimen collections. These procedures
must be strictly adhered to in order to avoid contamination, loss, or
degradation of the specimens. Please familiarize yourself with the study

H pro'tocol and insure that you understand the concept of the study, the
™ . role of all of the personnel involved, and your own role.

•j Note that subjects are to report to the clinic in a fasting state and
^ this will require that blood collection be accomplished early in the

visit to avoid discomfort to the subject and an adverse impact on

•

compliance. Slood and urine collection must be completed and processed
under carefully controlled conditions of good laboratory practice. Blood
separation and processing must be accomplished promptly to avoid

^^ degradation of the specimen.

^1 It is extremely important that all records associated with each subjec-
be maintained in an organized and complete manner to ensure that ail« information is properly collected and accurate. Specimens should Se
labeled promptly and processed as a unit or "run" and precautions r.us; ie
taken to avoid patient - specimen - label - record mixups. This type cf

«| . error is usually the most common error in the laboratory setting, but
^M ' careful planning and a well organized work area will keep such errors at

a minimum. Some of the information required for the specimen label and
shipping list will be collected at the time of specimen collection.
Problems in blood and/or urine collection should be noted in the sample
log and in the comments section of the shipping list.
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II. URINE COLLECTION AND I'KOCIiSUlNC (Sec protocol flowchart on pai;o 20 snd 21)

A. COLLECTION PROCEDURE

1. Materials needed per participant.

- Urine collection cup (250 mL. plastic, sterile)
- Small Zip-lock bag
- Preprinted label

2. Preparation of urine collection cup for participant.

- Remove the cup and cap from its plastic wrapping being careful
not to dislodge the cap or touch the inside of the container or

• cap.

Seal the cap on the container and affix the participant's
M preprinted label marked "URINE COMTAIMER" and write their na.-?.e en
^1 the label using a ballpoint pen.

^^ 3. Instructions for urine collection.

^1 - The following instructions should be explained to the participant
prior to urine collection.

. Hands should be washed with soap and water.

^_ . The collection cup should not be opened until just before
^1 ' voiding.

^^ . The person should leave the cap turned up while voiding, then
|H reeao the filled container immediately.

. IT IS MOST IMPORTANT that the inside of the container and the
cap not be touched or come into contract with any parts of the
body or clothing or external surfaces. Exposure to air shculi
be minimized.

. The participant should deliver the capped specimen immediately
to the clinic personnel.

0. PROCESSING PROCEDUKE

1. Materials and equipment needed per participant.

15 mL ConLcai-botlom plastic tube (containing 120 uL nitric acii)
(1)
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- 6 mL Plastic tube (3)
- Powder-free lab t^lovc-j
- Safety glasses
- Lab apron

Laboratory hood
Oeionized water

- Ultrapure concentrated nitric acid (C. Frederick Smith Chemical
Co., Columbus, Ohio 43223, Catalogue Mo. 63, ultrex grade, or
equivalent)

- Pipettor (Cilson Pipetman or other precision adjustable
pipettor capable of dispensing 200 uL)

- Biorad BR-33 clear (metal-free) disposable pipet tips capable of
containing 120 uL. or equivalent)
Racks

- Preprinted labels
- Freezer (-20°C)

2. Special safety precautions. _..

Nitric Acid - Special care should be taken when handling ar.i
dispensing the concentrated acid, since it is a caustic chemical
capable of severe eye or skin damage. Wear a lab apror..
powder-free gloves, and safety glasses. If the nitric acid ccmes
in contact with any part of the body, quickly wash with copir.us
quantities of water for at least 15 -inutes.

- Sodium Azide - Special care should be taken when har.clir.j tha
6 mL plastic tube with the pink dot, sines it contains a small
quantity of- sodium azide (a poison). Wear a lab aprcr.,
powder-free-gloves, and safety glasses. If the sodium aside
comes in contact with any part of the body, quickly wash with
copious quantities of water for at least 10 minutes.

3.' Additon of sodium azide, sodium carbonate, and aprotinin to
beta-2-microglobulin.

While working under a hood and wearing protective, unpcwcered
gloves, apron, and safety glasses, use pipettor to rinse a pipet
tip with the mixture. . Using the same pipet tip. aliquot 123 ul
into each of 6 ml plastic tubes to be used for
beta-2-microslobuiin analyses. Process one tube at a tir.e.
removing the cap, adding the mixture, and replacing ar.d rightly
screwing the cap. Change the tip each time it becomes
contaminated. Affix a pink dot to the side of the tube.
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4. - preparation of Ijborr.tory blatvks.

. Wearing protective clothing and working under a hood, prepare
one cadmium laboratory blank for each day on which urine
specimens are collected.

. Select one of the IS avL plastic tubes labeled with a turquoise
dot and slowly add 12 mL * 1 mL of deionized water. Then
carefully aliquot 120 jui of nitric acid with the pipettor.

-. Cap, label with the preprinted label "LAB BLAMK-CO/AS". seal,
and invert the tube five times.

. On each label and using a ballpoint pen. write the date
collected and the initials of the laboratory technician
preparing the lab blanks. Freeze the blanks in an upright
position at -20°C and store them frozen until shipment to CDC
with the urine specimens.

5. Processing (specimen).

- Wear powder-free lab gloves, safety glasses, and work over a
laboratory sink.

Using the preprinted labels provided for each participant, Iscel
each of the plastic tubes as follows:

Size/Tv=e Bottle Bottle Label

15 mL plastic (nitric acid) 87-0026-0001-11 "UR CO/ARSENIC"
6 mL plastic (sodium azide) 87-0026-0001-T2 "URINE 3S7A-2-M"
6 ml plastic (no preservative) 87-0026-0001-U1 "URINE C?.£AT:N£"
6 mL plastic (no preservative) 87-0026-0001-U2 "URINE RESERVE"

- Use a ballpoint pen to add the date collected and your initials to the
labels on ail tubes.

- Gently swirl the specimen in the capped collection container to res-osper.ii
any solids.
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- IiBHvediatcly at'ter mixing, pour the proper quantity or urine into
each plastic tube and use the correct aliquoting priority as shown
in the protocol flowchart on page 20.

- Cap and tightly seal each tube.

- Dissolve the preservatives in the "URINE BETA-2-M" tube by inverting
4-6 times. Immediately freeze (within 2-5 minutes) in an upright
position in a dry ice/ethanol bath or a -70°C or colder freezer.

6. Addition of acid preservatives.

- Addition of nitric acid to cadmium/arsenic tubes.

NOTE: RINSE OUTSIDE OF PIPET TIP WITH DISTILLED WATER 3EFC3E USE.

. While working under a hood and wearing protective unpcwc'ered
gloves, apron and safety glasses, use a pipettor to rinse a pipet
tip with nitric acid. Using the same tip aliquot 120 mL into
each of the 15-mL conical-bottom tubes containing the
participant's urine which will be used for cadmium analyses.
Process one tube at a time, removing the cap. adding the acid, ar.<i
replacing and tightly screwing the cap. Do not touch the interior
of the caa or tube or alace the eaa or oioet tio on external
surfaces which mav be contaminated for trace elements. Change rh(
tip each time it becomes contaminated. Affix a turcoise dot to
the side of the tube. Invert the tubes gently 5 ti-es ar.i freeze
immediately at -20°C.
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' . Using the deioniztd water provided, pour 12 nxL ± 1 mL of water
into the tube to th« graduation mark. Then carcfuLiy add 120 ri

• nitric acid, recap and nix as for urine specimens.

. Using a ballpoint pen. add the date collected and your initials to
| the label.

. Freeze the Field Blanks in an upright position at -20°C ar.d

I store them frozen with the urine specimens until they are shipped
to CDC.

1
I
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7. Processing (field Ulan*).

- After every 19 study participants one conical-bottom tube win be
prepared as a "Field Blank" usin& dcionizcd water in place of
urine. Prepare these blanks under the same conditions as for
processing specimens.

. Immediately after processing the preceding urine specimen, obtain
one of the conical-bottom tubes labeled with a turquoise dot.

. Affix a preprinted field Slank label "FIELD 3LA;iX-C3/AS".

8. Tests done at the field site.
A specific gravity will be done on all urines, the results s'r.culi =e
written in the corjnents section of the inventory sheet.
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III. WHOLE HLCOD COLLECT 1CM

1. Materials needed per participant.

- Gauze sponges, sterile, individually wrapped 2x2" (2).
- Alcohol wipe
- Bandaid
- 5 mL lavender-top vacutainer for adults 12 years and older.(2)
- 3 ml lavender-top vacutainer for children 11 years old and
younger.(2)

- 20 gauge 1 1/2" needle, sterile
- 23 G butterfly assembly with adapter for children.
- Preprinted labels
- Tourniquet
- Vacutainer holder
- refrigerator

2. Venipuncture procedure.

- Locate the puncture site. Hold with 2 fingers on one size of t'r.e
"alcohol wipe" so that only the other side touches the puncture
site, wipe the area in a circular motion beginning with a narrow-
radius and moving outward so as not to cross over the araa ai.rascy
cleaned. Repeat with a second alcohol wipe.

- Locate a suitable table and chair for blood drawing and lay ou;
blood collection supplies.

- Locate vein and cleanse in manner previously described, :hen apply
the tourniquet. If it is necessary to feel the vein again, do so;
but after you feel it. cleanse with alcohol prep again, and dry wiih
a sterile gauze square.

- Fix the vein by pressing down on the vein about 1 inch below the
proposed point of entry into the skin and pull the skin taut.

- Approach the vein in the same direction the vein is running, holding
the needle so that it makes a 15° angle with the examinee's arm.

- Push the needle, with bevel facing up, firmly and deliberately into
the vein. If the needle is in the vein, blood will flow freely into
the tube. If no blood enters the tube, probe for the vein until
entry is indicated by blood flowing into the tube.

- For collection, loosen the tourniquet iiivncd lately after blaod flow
is established and release entirely as the last Lube fill:.
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™ - Invert the Lavender-top tube several times to ensure proper
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When the iiccolc ;.-J out ot the .1;™.. prc-J-j j-.nuii: t'iroly on ;;»,»
puncture. Heavy pressure as the needle is fccini; withdrawn should
bo avoided because it may caur-e the sharp point of the needle to
cut the vei:»-

Have the examinee raise his am (not bend it) and continue to
hold the gaure in place for several minutes. This will help
prevent hematomas.

mixing

- Report to the physician any reaction experienced by the
participant during the venipuncture procedure.

- Label all tubes with the preprinted labels provided, and use a
ballpoint pen to add the date collected and your initials to the
label. The lavender-top tube should be affixed with the laiel
showing the participant's ID number (e.g. 87-0026-0001-31) and
identified "BLOOD-P3".

- Place a bandaid on the subject's arm.

- Place the lavender-top tubes upright in a rack in the
refrigerator within 30 minutes after being drawn. Log ir. the
specimens and keep refrigerated (not frczen) until picked u? fcr
shipment.

IV. SHIPMENT OF SPECIMENS TO COC. ATLANTA. CA.

A. BEGINNING OF STUDY AND GENERAL INSTRUCTIONS

- Determine the times 'FEDERAL EXPRESS' packages are picked up ir.
order to connect with tht best flights to Atlanta. Georgia.
Shipments to Atlanta will be scheduled weekly and scheduled only
Monday through Wednesday mornings. IMPORTANT: Since the materials
packed in accordance with the instructions below will remain frozen
(over dry ice) or cool (over cold packs) only about 2 1/2 days,
shipments should not arrive in Atlanta on weekends or on Federal
holidays.

Inquire about regulations in your area concerning shipment of w.\jnan
blood, serum, and urine specimens with dry ice and the quantity of
dry ice allowed per shipper. Also, make sure the specimens will be
received at CDC within 2'" hours.

Maintain a supply of dry ice from a local supplier for shippi.:-.^
specimens each week. A block should be cawed at the plane ir.ia
"1 slabs. Then each of these should be sawed lengthwise. A ~"x!3"
slab woulvJ fit easily into the shipper without having to brca'< -.':-.c
slab. (Lari;<; p-.cccr; nvc. prcf orablc Lo ::nn LI c!-.t;r.:<j , -jiric: '.!'.e/ ia
noc vol-Lili.-.c o3 :-:;n:;iv.
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Shipments oc whole blood require J coolant to keep the materials
cool durinu th* shipment (HOT KSOZEM). The laboratory techs should
keep 10-12 coolant packs in the t'reorcr at all times; replace the
ones used weekly to maintain the inventory for other unexpected
demands for these items.

For all shipments, do not pack shippers with frozen specimens and
dry ice or with whole blood and frozen coolant until just before
shipment.

Telephone the laboratory at CDC the day the shipment is mailed
(404) 424-4300. Speak with Brenda Lewis.

B. SPECIMEN SKIPPING LIST

- For each shipment, fill out a blank Specimen Shipping List
provided by CDC. If the number of specimens in a shipment is too
large to fit on one page, please use the continuation sheets
provided. Please give the following information on the blank
shipping lists (See attached example of a completed Speci.-er.
Shipping Lists):

. Page number - e.g. 1 of A

. Shipment Number - number shipments sequentially starting with 1'

. No. frozen shippers - total number of shippers (containing
frozen urine specimens) which are being mailed in this ship.r.ent.

. No. refrigerated shippers - total number of shippers
(containing refrigerated whole blood) which are being mailed in
this shipment

. Type of Specimens - whole blood and/or urine

. No. of Specimens - number of each type of specimen shipped

. Name, Title, Signature, and Phone Number of person sending
shipment or initials as indicated on the continuation sheets.

. Date Shipped

. Specimen ID for each participant T. e.g. 87-0026-0001

. For each participant, check (X) each individual specimen
type/aliquot included in this shipment-

. Date Collected - e.g. 081187

. Comments - Specify any deviations from collection, storage, and
shipment protocols, and date of occurrence.

- Photocopy 2 extra copies of the completed shipping list.
be described again later, the original will be shipped wit _
specimens, a copy mailed to COC in a separate envelope, and 3
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FROZEN SPECIMENS

1. Materials needed per shipper

- 1 styrofoam shipper (each shipper will hold frozen speci.-cr.s from
approximately 10-12 participants)

- 10-12 Ibs. dry ice
- 30-36 bubble-pack bags 4" x 7 1/2"
- Safety glasses or eye shield
- Strapping tape
- Gloves for handling dry ice and frozen'specimens
- Sheets of bubble-pack packing material
- 'FEDERAL EXPRESS' label, preaddrossed by Centers for Disease
Control personnel

- OR? ICE label
• - HUMAN BLOOD - THIS SIDE UP label

- CDC 'Specimen Shipping List' filled out
- Zip-lock bag
- Frozen urine specimens (6 urine tubes per participant)

2. Packing procedure.

- When packing the shippers, use gloves to handle the dry lie -to
avoid burning the hands. Glasses or an eye shield should also :e
worn if the dry ic« cakes are to be broken into small pieces.

- Place the six frozen urine specimens from each participsr.: ir. cr.a
4" x 7 1/2" bubble bag and seal using the peel-off adhesive surip.

- Pack 10-12 sets of filled bubble bags upright in the bottom cf
the shipper. If necessary, use sheets of bubble-pack packing
material to ensure the specimens vertical position.'

- Put one layer of sheet bubble-pack material on to? of the
specimens.

- Fill the shipper with dry ice (probably will hold 10-12 Ibs).

- Place more bubble material to even the top and place the polyfoam
lifl on top of the shipper.

- Insert the completed 'Specimen Shipping List' in a 12" x 12"
Zip-lock bag and secure to the top of the polyfoam lid •-•I;:-.
filament tape. (Remember to photocopy two ccpics of the
'Specimen Shipping Lief. Keep one copy for your records or.ii
mail the other copy In a separate envelope Uo the sar.c CDC
address listed below.)

- Secure the outer carton lid on the chipper with f i 1 S.T.C:-, •_ tcne .
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3. Shipping procedure.

- Cover or remove previous address labels on all shippers.

- Label each shipper wittt the following:

. Preaddressed, 'FEDERAL EXPRESS* label with the following
address:

Brenda Lewis
Chamblee. Building 32. Room 1S02
Centers for Disease Control
«770 Buford Highway
Chamblee, GA. 303*1

D. REFRIGERATED SPECIMENS

1. Materials needed per shipper

- 1 styrofoam shipper
- 2 foam racks each capable of holding fifteen 5 or 3 nL vacutair.ers
- 4 twenty-four oz. cold packs (frozen before shipment)
- 6 layers of bubble-pack
- Filament tape
- Gloves for handling frozen cold ?ac'.<s
- 'FEDERAL EXPRESS' label
- HUHAil BLOOD - THIS SIDE UP label
- KEEP REFRIGERATED - DO NOT FREEZE label
- Zip-lock bag
- Refrigerated blood specimens in 5 or 3 mL lavender top vacutainers

Note: Inventory of blood specimens should'be included in specimen
shipping list enclosed with frozen specimens.

I
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2. Packing procedure.

- Place cold pafcs in a -20°C freezer the day before the
shipment. Four 24 ounce packs will be needed for each shipper
used. More cold packs may be needed if freezer does not attain
-20°C. Up to 50 specimens can be shipped per shipper.

- Working quickly, so that the blood will not be exposed to ambient
temperature for more than S to 10 minutes, wrap up to 50 tubes
with bubble-pack material; secure with tape.

- Place two ice paks in the bottom of the shipper. Cover with
bubble paper before adding wrapped specimens; add specimens and
cover with additional bubble paper before adding two additional
ice paks. Fill the shipper with additional bubble material ar.d
place the polyfoam lid on top of the shipper.

- Secure the outer carton lid on the shipper with fil-araent tape.

3. Shipping procedure.

- Cover or remove previous address labels on all shippers.

- Label each shipper with the following:

. Preaddressed. ' FEDERAL EXPRESS' maiiir.g label with the
.following address:

Brenda Lewis
Charablee, Building 32, Room 1502
Centers for Disease Control
4770 Buford Highway
Chamblee. GA 30341

. HUMAN BLOOO-THIS SIDE UP label.

. KEEP REFRICERATEP-OO MOT FREEZE label.

.ORM-A written on the box.

Call the 'FEDEKAL EXPHESS' office at 1-000-233-5355 to arrange :':r
pick-up.

- Telephone the laboratory at COC the day the shipment Is naLlci
C/iO'i) /i5/i-/i300. Speak with Drcnda Lewie.
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Colorado Metal Exposure
Leadvillc. Colorado

Case 87-0026
Urine Collection and Processing Protocol

Urine Sample (30ml)
t

t

Collection Container Labeled
"Urine Container"

*

Aliquot into
Designated Bottles

t

• * • i

Tl T2 Ul U2
15 ml plastic 6 ml plastic 6 ml plastic 6 ml plastic
"Ur. Cd/As" "Ur. Beta-2-M" "Ur. Creatinine "Ur. Reserve"

* * i >

' • • i

Add 12 ml Urine Add 128 ul
Azide Mixture

' * i t

Add 120 ul HM03 Add 5 ml Urine Add 5 ml Urine Add 5 ml Urine

• * i i
Mix by Mix by Inverting

Inverting 5 times 4-6 times
• * . • » ,

Freeze at -20°C Freeze at -70°C Freeze at -20°C Freeze at -20°C
' within 2-5 minutes '

•
Mail to CDC on dry ice using

of "Federal Express"

•

——

I
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• ess*: Number

Shipment Number

^V SJiBcisien ^^
Sr7"-0.1026 -

'a=r-o.ti26-xxxx
H acr_nn26

8ET-OT76 ____ _

M a-r-0026 ___
™ 8ET-OD26 _

« Sr-Off26 _____

aE7Xffi26 _____

SET-OD26 _____

^ 8-7--OB26 _____

ST-0026« S7-OD26

£7T-aD2S

^ 8:T-a026 _____

^ ST-0026

« ST-0026 _____
ffi7T-O026 _____ .

^ £77-0026

^ 877-0026

877-0026 _____

• 8!7?-0026 _____

17;-0026 _____

t8ir-O026

3;7/-0026 _

SIT -00 2 6

3.7-0026

ir tv, i.-.c.>< i^rynnni
FORM 1 - COLOR/VOX

SPECIMEN SHIPPING LIS

: 87-0026

Type*/A.liquot No.
(Mark Shipped Specimen)

Tl 72 Ul U2 31 82

x x x x x x x x x

^^ ~~ ^— ^^ *^— •—— ««^ — ,.— ^>—

— — — — — — — — —

— — — — — — — — —
— — — — — — _ — —

— — — — — — — — —

— — — — — — — — —

— — — — — — — — —

— — — — — — — — —

— — — — — — — — —

Initials of Shipper^

Initials of Receiver

Date Comments (Specify an/ deviation
Collected collection, storage, and shi.prr.er
MM-DD-YY protocols, and date of sccurrer-.t-

xx-xx-xx

"y?e of spcc;.r.cnc 'Jr;nc (preserved), U = Urine (unprc-Jtit-vcd) . 3 = wr-.clc aico^
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Quality "ontrcl Protocol Fcr Envir< lental Samoles

This protocol is intended to identify both systematic and stochastic
in »ither the environmental samolinq or analytical results.

Numerous sources of error can be anticipated in an environmental samelinq
•urvev of this nature. This protocol is designed to discover systematic
•rrors in analytical results caused byt 1-incorrect zero determinations
((false positives), 2-interlaboratory bias (more than one analytical
laboratory will determine trace metal concentrations in the dust samples,
•oil cores and entry may surface scraoinas). 3-samplino bias amonq
arvironmental teams. Additionally, the stochastic variance will be used
to: identify values which occur, apparently at random, outside an
acceptable ranoe.

While no QA/QC protocol can prevent systematic and random errors, a
traininq session emphasizing consistent sampling procedures amonq the
environmental teams will allow this protocol to detect suspect data.
These data should be treated on an individual basis, and interpretations
•Jiould be tempered by a motivation toward "general conclusions", not
isolated incidents. An effective protocol allows data interpretations
bmsed on oeneral trends with minimum influence from unique or biased
data. In essence this leads to the most robust, yet conservative,
conclusions.

This protocol requires four types of QC samples: blanks, splits,
duplicates and Youden pairs. These samples are described below for the
environmental samolinq phase of the Leadville Survey. In addition to GC
samples, the teams must take careful field notes which are to be recorded
irr the lab coordinator's master loq. Also, some samples (scraoincs And
•oil cores) will be retained in the advent of future concerns reaardinc
sample acquisitions or analyses.

( This protocol is capable of assessinq data precision and to a limited
extent data accuracy. The absence of a certified standard reference
material for heavy metals in soil and dust (using the soecific dicestion

I protocol employed at the EPA analytical sites) limits accuracy assessment
in an absolute sense. However.the use of blanks and Ycuden pairs allows
relative accuracy to be determined and false positives (values erroneously
reported above detection limit) to be identified.

™ DUPLICATES. Each environmental samolinq team will collect duplicate
water, soil cores, entry way scrapinqs and dust samples at the 20th. 40th.« 60th, etc. sampled houses. The duplicate samples will be assigned unicue
smmple numbers and will be treated as completely independent samples. The
team will note which houses have been doubly sampled and this information

•

will be recorded in the master log, but not provided to the analytical
Laboratories.

The water sample duplicate will consist of a second tap aliquot beina« drawn after the primary sample is drawn. The same faucet should be used
and water flow sJtould not be interrupted between samples. Duplicate water
samples are intended to qauqe analytical precision at actual field
concentrations.

fl The duplicate soil cores, surface scrapings and floor dust samples
•V w-ill be acquired in the qeneral vicinity of the primary sample sitas. It

is not necessary to obtain these duplicate samoles adjacent to the arim*rv

•
samples, but if possible the duplicate should be from the qeneral
vicinity. Specifically, soil cores should be within two feet of each
other, surface scrapinqs should be from the same entry way, floor dust

^ should be from the same room/halIwav. These duplicates are not
• anticipated to yield the same analytical values, but are intended to allow
•» **ta interpreters to address the representativeness of the primary

samples. ••-.



The duplicate 11 dust samples are *ligh\. / mar* involved. The
primary sample should be taken from only half the window sill (right side
or left side). The duplicate Mill then be obtained from the unsamoltd
areas. While it is not unreasonable to expect differences between riaht
and left side samples, closer agreement should exist between sill dust
duplicates than between floor duet duplicates. Thus, the sill dust
duplicates offer insight to relative determination accuracy.

SPLITS. Split samples will be prepared by the lab coordinator at the
rate of one split for each twenty samples recored in the master loo.
Split samoles will be obtained for water, soil cores and surface scrapings
only since it is undesirable to open the dust cartrido.es. Splits are
accomplished by removing approximately one half of the original sample to
a second container and assigning a new and independent sample number to
the split fraction.

The absence of analytical systematic error can be claimed if the
difference between split samples is less than the reported analytical
precision.

YOUDENS. Youden pairs are based on GC procedures developed bv
Youden(l) for determining interlaboratory errors and modified bv Mealen(2)
for assessing temporal intralaboratory errors. The interpretive process
will follow that described by Meolen and results will be used to identify
systematic interlaboratory errors and random errors outside of acceotable
limits.

The environmental laboratory coordinator will include two Ycuden pairs
(four samoles total) in each shipment of 200 total solid samples. One
pair will be from the dust composite; the second pair will be from the
soil composite. Each pair will be assigned sample numbers such that their
treatment by receiving laboratories will be identical to other samples'
treatment.

The soil composite will be prepared by the lab coordinator. A small
fraction of each soil core and surface scraping will be retained in a soil
composite container. When a sufficient Quantity of material is
accumulated, the entire composite will be homogenized and used as a source
for Youden determinations. The dust composite will consist of a sieved
and homogenized floor dust sample previously acguired.

Water samples will include Youden pairs at a rate of one pair oer
twenty samples. The water Youden composite will be obtained using a
procedure analogous to that described above for soils.

BLANKS. Blank samoles will be sent with each sample shipment at the
rate of one blank per youden pair. A blank sample has "less than
detection limit" concentrations for the desired analytes. These blanks
allow data interpretation to readily identify erroneously positive
results.

Distilled deionized water will be used for water blanks. A National
Bureau of Standards standard reference soil with below detection limit
values (total digest, graphite furnace analysis) will be used for the soil
and scraoi'nqs blank. Crushed and sieved Brazilian guartz will be used for
dust blanks.

By following the above procedures and viewing the data with a decree
of skepticism, any conclusions drawn wholly or in part from the
environmental samples should be both conservative and accurate.
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Granite City, Madison, Venice
Madison County
Illinois

88-07-05-08
State Application identifier

Federal identifier / , . , / — • / - / , - ' " * S1

1
Organisational um
nivi«ion of EnvirnmrMntail Hsaltr^
Name and laiepnon* number ol the person to be contacted on matter* .nvoiving
this application ro>ve area code)

Thomas F. Long
217/782-5830

». TYPt or ATPLIG
A State
8 County
C Municipal
0. Township
E. Interstate
P intermunicii
G Special Dist

MIT: (enrer appropnara *e«nx m bo*l JjJ
H independent School Out
l State Cuniiolleil institution of Kgnr Learning
j Pnveta Umoamry
K Indwn Tnba
L mdryiduai

tat M Proht Organisation
net N Other (Soacirv)

*. NAMt Or rtPtPAk AQtNCY;
Agency for Toxic Substances and
Disease Registry

11. otscpjpTtvi n

r- ' Le
rse Ta

Ma

TLt Or APPLICANTS MOJSCT:

ad Exposure Study for the NL Industr
racorp NPL Site in Granite City,
dison Co., Illinois

11 ppofnttMOjBCT- 14 ew««wo«Mi "wnono*-
Start Data Ending Data a. Applicant

9/29/91 9/30/92
It. ICTIMATID PUNWNOt

a Federal I .00
252,770

b. Applicant I M
0

c Stale I .00
32,638

d Local t .00
0

a Other t .00
0

l Program income S .00
0

' .285,408

1-22 (statewide)

: b PrOrPCI

: 21

It. IS APPUCATrQN SUBJICT TO KtvitW tv ITATI tXSCUTNl OPOtP. 111*1 MOCtMT
•. YlS. THIS PREAPPLlCATIONi APPLICATION WAS MADE AVAILABLE TO T»E

STATE EXECUTIVE ORDER I23T3 PROCESS FOR REVCW ON

DATE 6/21/91

b NO. Q PROGRAM IS NOT COVERED BY EO 12373

Q OR PROGRAM HAS NOT BEEN SELECTED BY STATE FOR REVIEW

IT. rSIMSArPLK

"" Q T*s
UNT OtXINQUCMT ON ANY PtMHAL MBT?

1 •Yea,' attach an enptenetion. [j3 "°

1L TO TMt tl̂  0> MY KNCWUOOt AM •eXIV. AU OATA IN n*« APP\|CATIOHP»
AUTMOWaO BY TMt OOVtMMNQ OOOY OF TMI APPLICANT ANO TMt APPLICANT WILL COMPLY WITH TMt A1TACMSO AttUPANCtl IP TMt AtSrSTANCt IS AWAPOf 0

a Typed Name oi Autnonnd Represantative
John R. Lumpkin,M.D.

d Signature^ AtiinorifeJ naojlientaiive .

l̂.CiLk Mb
Previous EoiaJns Not usao<a \

(} Title ^ Telephone number

Dirfctor 217/782-4914 ———
e Date S>gr>ea

6/wAl
Stanaerdporm »*« ^6* < 8«i



'INSTRUCTIONS FOR THE SF 424

This is a standard form used by applicants as a required facesheet for preapplications and applications submitted
for Federal assistance. It will be used by Federal agencies to obtain applicant certification that States which have
established a review and comment procedure in response to Executive Order 12372 and have selected the program
to be included in their process, have been given an opportunity to review the applicant's submission.

Entry: Item: Entrv:Item:

1. Self-explanatory.
2. Date application submitted to Federal agency (or

State if applicable) it applicant's control number
(if applicable).

3. State use only (if applicable).
4. If this application is to continue or revise an

existing award, enter present Federal identifier
number. If for a new project, leave blank.

5. Legal name of applicant, name of primary
organizational unit which will undertake the
assistance activity, complete address of the
applicant, and name and telephone number of the
person to contact on matters related to this
application.

6. Enter Employer Identification Number (-E1N) as
assigned by the Internal Revenue Service.

7. Enter the appropriate letter in the space
provided.

8. Cheek appropriate box and enter appropriate
letteHs) in the space(s) provided:
—"New" means a new assistance award.
—"Continuation" means an extension for an

additional funding/budget period for a project
with a projected completion date.

—"Revision" means any change in the Federal
Government's financial obligation or
contingent liability from an existing
obligation.

9. Name of Federal agency from which assistance is
being requested with this application.

10. Use the Catalog of Federal Domestic Assistance
number and title of the program under which
assistance is requested.

11. Enter a brief descriptive title of the project, if
more than one program is involved, you should
append an explanation on a separate sheet. If
appropriate (e.g., construction or real property
projects), attach a map showing project location.
For preapplications, use a separate sheet to
provide a summary description of this project.

12. List only the largest political entities affected
(e.g.. State, counties, cities).

13. Self-explanatory.

14. List the applicant's Congressional District and
any Districts) affected by the program or project.

15. Amount requested or to be contributed during
the first funding/budget period by each
contributor. Value of in-kind contributions
should be included on appropriate lines as
applicable. If the action will result in a dollar
change to an existing award, indicate only the
amount of the change. For decreases, enclose the
amounts in parentheses. If both basic and
supplemental amounts are included, show
breakdown on an attached sheet. For multiple
program funding, use totals and show breakdown
using same categories as item 15.

16. Applicants should contact the State Single Point
of Contact (SPOC) for Federal Executive Order
12372 to determine whether the application is
subject to the State intergovernmental review
process.

17. This question applies to the applicant organi-
zation, not the person who signs as the
authorized representative. Categories of debt
include delinquent audit disallowances, loans
and taxes.

18. To be signed by the authorized representative of
the applicant. A copy of the governing body's
authorization for you to sign this application as
official representative must be on file in the
applicant's office. (Certain Federal agencies may
require that this authorization be submitted as
part of the application.)

SF 424 ,PEV 3*e«



OMI Approval MO. 034*4044
BUDGET INFORMATION — Non-Construction Programs

Grant Prop am
Function

or Activity
(*)

, ATSDR-Pilot and
]? pi ^f iiff f oe

2.

J

4.

S. TOTALS
; I

t OktKtdMfCMOfMMj

SICTION A - MJOGf T SUMMARY

Catalog olFoctral
OoNMf tk At ttotanc*

NiMtoor
(b)

13.161

EttimaUd UnohMgitod Fund*

F«d*tal
U)

* 150,000

* 150,000

Mon-fcdtfAl
(d)

* 0

* °

Now or tovtod Budget

Federal
(*)

* 252,770

* 252,770

Non-Federal
(I)

* 32,638

* 32,638

Total
(9>

* 285,408

* 285,408

SCOWN • - tUOCf T CATEGOMtS

•. PertonrMl

b. Fringe Senelitt

c. Travel

d. Equipment

•. Supptei

1. Contractual

f. CamtfoctioM

K. Othtr

i. Total Direct Charge* (turn of ta - 6h)

j. Indirect Charges

k. TOTALS dum ol 61 and 6| )

<») Federal
f 24,504

5,237

7,448

0

580

200,536

0

2,900

241,205

11,565

* 252,770 '

W St^te

* 19,362

4,138

0

0

0

0

0

0

23,500

9,138

* 32,638

O)
§

s

(«>
S

S

Total
(S)

* 43,846

9,375

7,448

0

580

200,536

0

2,900

264,705

20,703

» 285,408

>. Pi 091 am income S
0

S
0

J S «
0

——— L —————— ———————— — '" ' •-. SlandwJ »oioi 4VMA (4 a*|



SECTION C
(•) Omul *r»flr»M

•.13.161 - ATSDR Pilot and Epidemilogical Studies

•

10.

11.

1 2. TOTA1S (turn of him • and 1 1 )

U Federal

14. ' Nonfederal

15. TOTAL (sum of lines 1 3 and 14)

- NON-FEDERAL RESOURCES
IMApoMcant

s o

* 0

• id Stale

S 32,638

$ 32,638

Id) O*M» Source*

S 0

* 0

lei TOTALS

S 32,638

* 32,638

SECTION D - FORECASTED CASH NEEDS

totottortBlVMr

* 252,770

32,638

* 285,408

m<taMl«r

* 63,192.50

8,159.50

* 71,352.00

tlMlOUMIW

* 63,192.50

8,159.50

* 71,352.00

fctf Quarter

* 63,192.50

8,159.50

* 71,352.00

4MiOMr«*r

* 63,192.50

8,159.50

* 71,352.00

SECTION E • 1UD6ET ESTIMATES OF FEDERAL FUNDS NEEDED FOR IALANCE OF THE MOJECT

(•) Grant Program

U13. 161-ATSDR Pilot and Epidenuologic Studies

17.

It.

1*.

20. TOTALS (sum of lines 16 -19)

ibtnm

* 285,408

S 285,408

Id Second

» NA

S NA

Ml Third

' NA

S NA

(c) fourth

S NA

* NA

SECTION F - OTHER RUDGET INFORMATION
(Attach additional Sheets if Necessary)

21. Direct Charges: |22. Indirect Otarges: Indirect Costs based on 42Z of personal service
See Attached Budget Nariative and Breakdown I plus frinee benefits (excluding eroup insurance

21. Mmaiks
See Attached Budget Narrative and Breakdown

Sf 424A (4 Ml P*o* 2
PiMCiibwl by OMB C*cuM< A 102



ONM Approval No. 0344-0040

ASSURANCES — NON-CONSTRUCTION PROGRAMS
Note: Certain of these assurances may not be applicable to your project or program. If you have questions,

please contact the awarding agency. Further, certain Federal awarding agencies may require applicants
to certify to additional assurances. If such is the case, you will be notified.

As the duly authorized representative of the applicant I certify that the applicant:________________________

1. Has the legal authority to apply for Federal
assistance, and the institutional, managerial and
financial capability (including funds sufficient to
pay the non-Federal share of project costs) to
ensure proper planning, management and com-
pletion of the project described in this application.

2. Will give the awarding agency, the Comptroller
General of the United States, and if appropriate,
the State, through any authorized representative,
access to and the right to examine all records,

. books, papers, or documents related to the award;
and will establish a proper accounting system in
accordance with generally accepted accounting
standards or agency directives.

3. Will establish safeguards to prohibit employees
from using their positions for a purpose that
constitutes or presents the appearance of personal
or organizational conflict of interest, or personal
gain.

4. Will initiate and complete the work within the
applicable time frame after receipt of approval of
the awarding agency.

5. Will comply with the Intergovernmental
Personnel Act of 1970 (42 U.S.C. 55 4728-4763)
relating to prescribed standards for merit systems
for programs funded under one of the nineteen
statutes or regulations specified in Appendix A of
OPM's Standards for a Merit System of Personnel
Administration (5 C.F.R. 900, Subpart F).

6. Will comply with all Federal statutes relating to
nondiscrimination. These include but are not
limited to: (a) Title VI of the Civil Rights Act of
1964 (P.L. 88-352) which prohibits discrimination
on the basis of race, color or national origin; (b)
Title IX of the Education Amendments of 1972, as
amended (20 U.S.C. §§ 1681-1683, and 1685-1686),
which prohibits discrimination on the basis of sex;
(c) Section 504 of the Rehabilitation Act of 1973, as
amended (29 U.S.C. § 794), which prohibits dis-
crimination on the basis of handicaps; (d) the Age
Discrimination Act of 1975, as amended (42
U.S.C.55 6101-6107), which prohibits discrim-
ination on the basis of age;

(e) the Drug Abuse Office and Treatment Act of
1972 (P.L. 92-255), as amended, relating to
nondiscrimination on the basis of drug abuse, (0
the Comprehensive Alcohol Abuse and Alcoholism
Prevention, Treatment and Rehabilitation Act of
1970 (P.L. 91-616), as amended, relating to
nondiscrimination on the basis of alcohol abuse or
alcoholism; (g) 15 523 and 527 of the Public Health
Service Act of 1912 (42 U.S.C. 290 dd-3 and 290 ee-
3), as amended, relating to confidentiality of
alcohol and drug abuse patient records; (h) Title
VIII of the Civil Rights Act of 1968 (42 U.S.C. §
3601 et seq.), as amended, relating to non-
discrimination in the sale, rental or financing of
housing; (i) any other nondiscrimination
provisions in the specific statute(s) under .which
application for Federal assistance is being made:
and (j) the requirements of any o ther
nondiscrimination statute(s) which may apply to
the application.

7. Will comply, or has already complied, with the
requirements of Titles II and III of the Uniform
Relocation Assistance and Real Property
Acquisition Policies Act of 1970 (P.L. 91-646)
which provide for fair and equitable treatment of
persons displaced or whose property is acquired as
a result of Federal or federally assisted programs.
These requirements apply to all interests in real
property acquired for project purposes regardless
of Federal participation in purchases.

8. Will comply with the provisions of the Hatch Act
(5 U.S.C. 55 1501-1508 and 7324-7328) which limit
the political activities of employees whose
principal employment activities are funded in
whole or in part with Federal funds.

9. Will comply, as applicable, with the provisions of
the Davis-Bacon Act (40 U.S.C. §5 276a to 276a-
7), the Copeland Act (40 U.S.C. § 276c and 18
U.S.C. 55 874), and the Contract Work Hours and
Safety Standards Act (40 U.S.C. 55 327-333),
regarding labor standards for federally assisted
construction subagreements.

Standard earm J2->3 <•» 88>
Prescribed Dy OMB C-'-.'.n A-102



10. Will comply, if applicable, with flood insurance
purchase requirements of Section 102(a) of the
Flood Disaster Protection Act of 1973 (P.L. 93-234)
which requires recipients in a special flood hazard
area to participate in the program andto purchase
flood insurance if the total cost of insurable
construction and acquisition is $10,000 or more.

11. Will comply with environmental standards which
may be prescribed pursuant to the following: (a)
institution of environmental quality control
measures under the National Environmental
Policy Act of 1969 (P.L. 91-190) and Executive
Order (EO) 11514; (b) notification of violating
facilities pursuant to EO 11738; (c) protection of
wetlands pursuant to EO 11990; (d) evaluation of
flood hazards in floodplains in accordance with EO
11988; (e) assurance of project consistency with
the approved State management program
developed under the Coastal Zone Management
Act of 1972 (16 U.S.C. J§ 1451 et seq.); (0
conformity of Federal actions to State (Clear Air)
Implementation Plans under Section 176(c) of the
Clear Air Act of 1955, as amended (42 U.S.C. §
7401 et seq.); (g) protection of underground sources
of drinking water under the Safe Drinking Water
Act of 1974, as amended, (P.L. 93-523); and (h)
protection of endangered species under the
Endangered Species Act of 1973, as amended, (P.L.
93-205).

12. Will comply with the Wild and Scenic Rivers Act
of 1968 (16 U.S.C. §{ 1271 et seq.) related to
protecting components or potential components of
the national wild and scenic rivers system.

13. Will assist the awarding agency in assuring
compliance with Section 106 of the National
Historic Preservation Act of 1966, as amended (16
U.S.C. 470), EO 11593 (identification and
protection of historic properties), and the
Archaeological and Historic Preservation Act of
1974 (16 U.S.C. 469a-l etseq.).

14. Will comply with P.L. 93-348 regarding the
protection of human subjects involved in research,
development, and related activities supported by
this award of assistance.

15. Will comply with the Laboratory Animal Welfare
Act of 1966 (P.L. 89-544. as amended, 7 U.S.C
2131 et seq.) pertaining to the care, handling, and
treatment of warm blooded animals held for
research, teaching, or other activities supported by
this award of assistance.

16. Will comply with the Lead-Based Paint Poisoning
Prevention Act (42 U.S.C. $$ 4801 et seq.) which
prohibits the use of lead based paint in
construction or rehabilitation of residence
structures.

17. Will cause to be performed the required financial
and compliance audits in accordance with the
Single Audit Act of 1984.

18. Will comply with all applicable requirements of all
other Federal laws, executive orders, regulations
and policies governing this program.

SIGNATURE OF AUTHOM2IEO CERTIFYING OFFICIAL TITLE

DIRECTOR

APPllLxNT ORGANIZATION

ILLINOIS DEPT. OF PUBLIC HEALTH

DATE SUBMITTED

4/Z-//4/
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Form Approved through 9(30/91
0MB No. 0937-0189
Burden Est.- 5 mm to 15 mm

.«

CHECKLIST

NOTE TO APPLICANT: Complete and forward this sheet with your application.

Type of Application

D NEW •%£ Noncompeting G Competing G Supplemental
Continuation Extension

CHECKLIST

XX Proper Signatures and Dates (Item 18 on face page and reverse side of appropriate assurances page).

[jj Human Subjects Certification (when applicable), signed forms will submitted when received
3 Staff and Position Data (biographical sketch(es) with job description when required).
3 Intergovernmental review under E.O. 12372 if required by the State.

3 Civil Rights Assurance on File with HHS (45 CFR 80).

OJ Assurance Concerning the Handicapped on File with HHS (45 CFR 84).

3 Assurance Concerning Sex Discrimination on File with HHS (45 CFR 86).

[j( Debarment Certification (45 CFR Part 76).

05 Drug-Free Workplace Certification (45 CFR Part 76).

A private, nonprofit organization must include evidence of its nonprofit status with the application. Any of the following is acceptable
evidence:

G (a) A reference to the organization's listing in the Internal Revenue Service's most recent cumulative list of organi-
zations.

G (b) A copy of a currently valid Internal Revenue Service Tax exemption certificate.
G (c) A statement from a State taxing body or the State Attorney General certifying that the organization is a nonprofit

organization operating within the State and that no part of its net earnings may lawfully inure to the benefit or
any private shareholder or individual.

D (d) A certified copy of the organization's certificate of incorporation or similar document if it clearly establishes the
nonprofit status of the organization.

G (e) Any of the above proof for a State or national parent organization, and a statement signed by the parent organi-
zation that the applicant organization is a local nonprofit affiliate.

If an applicant has evidence of nonprofit status on file with an agency of PHS, it will not be necessary to file similar papers again,
but the place and date must be indicated.
Previously filed with:_____________________________________________ on _

(date)

Name, title, address and telephone number of official in business office to be notified if an award is made.

Mary Rhodes- Off ice of Health Protection___________________
Illinois Dept. of Public Health 525 West Jefferson St.

Springfield. II 62761 217/782-3984
Name, title, add.ress and telephone number of official responsible for carrying out the proposed project.
Thomas F. Long - Division of Environmental Health 3rd Floor

Illinois Dept. of Public Health 525 West Jefferson St._____

Springfield. IL 62761____217/782-5830__________________

If this is an application for continued support, include: (1) the report of inventions conceived or reduced to practice required by the
terms and conditions of the grant: or (2) a list of inventions already reported: or (3) a negative certification.



BIOGRAPHICAL SKETCH

Existing curricula vitae of project staff members may be used if
they are updated and contain all information requested below. You
may add any information listed below to complete existing docu-
ments. For development of new curricula vitae include items listed
below in the format most suitable.

Name of staff member
Educational history—School, location, dates attended, degrees

earned (specify year), major field of study
Professional experience
Honors received and dates
Recent relevant publications

JOB DESCRIPTION

Title of position
Description of duties and responsibilities
Qualification of position
Supervisory relationships
Skids and knowledge required
Prior experience required
Personal qualities
Amount of travel and other special conditions
Salary range
Hours per day or week

b. Discuss accomplishments to date and list in chronological or-
der a schedule of accomplishments, progress or milestones an-
ticipated with the new funding request. If there have been sig-
nificant changes in the project objectives, location approach,
or time delays, explain and justify. For other requests for
changes or amendments, explain the reason for the change(s).
If the scope or objectives have changed or an extension of time"
is necessary, explain the ciicumstances and justify. If the total
budget has been exceeded, or if individual budget items have
changed more than the prescribed limits contained in the
applicable Office of Management and Budget Circular (No. A-
102, or A-110). Explain and justify the change and its effect
on the project.

c. For supplemental assistance requests, explain the reason for
the request and justify the need for additional funding.

PUS S161-1
««v 3/M
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REGARDING LOBBYING
CERTIFICATIONIOR CONTRACTS. GRANTS. LOANS ANP COOPERATIVE AGREEMENTS

The undersigned certifies, to the best of his or her knowledge and belief that:

(1) No federal appropriated funds have been paid or will be paid, by or
on behalf of the undersigned, to any person for influencing or
attempting to influence an officer or an employee of any agency, a
member of congress, an officer or employee of congress, or an
employee of a member or congress in connection with the awarding of
any federal contract, the making of any federal grant, the making
of any federal loan, the entering into of any cooperative agreement,
and the extension, continuation , renewal, amendment, or modification
of any federal contract, grant, loan, or cooperative agreement.

(2) If any funds other than federal appropriated funds have been paid or
will be paid to any person for influencing or attempting to influence
an officer or employee of any agency, a member of congress, an
officer or employee of congress, or an employee of a member of
congress in connection with this federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and submit
Standard Form-111, "Disclosure Form to Report Lobbying," in
accordance with its instructions.

(3) The undersigned shall require that the language of this certification
be included in the award documents for all subawards at all tiers
(including subcontracts, subgrants, and contracts under grants, loans
and cooperative agreements) and that all subrecipients shall certify
and disclose accordingly.

This certification is a material representation of fact upon which reliance
was placed when this transaction was made or entered into. Submission of this
certification is a prerequisite for making or entering into this transaction
imposed by Section 1352, Title 31, U.S. Code. Any person who fails to file
the required certification shall be subject to a civil penalty of not less
than $10,000 and not more than $100,000 for each such failure.

John R. Ltimnlcin. M.P.
Name of Authorized Individual

Date

H7S/ATHSQ.Q 119-02
Application or Contract Number

Illinois Dept. of Public Health
Name and Address of Organization

525 West Jefferson St. Springfield, IL 6276'



federal Budget Breakdown and Justification
H75/ATH 590119-02

A. p^rponnel Total $24.504

Annual %Effort No. of Amount
Salary Months

Required
Position II - Sanitarian II $24,504 100 12 $24,504

This position will have the responsibility for oversight on this
project including coordination of the activities of the various
contractors and agencies involved in the different aspects of the
study. The individual will be responsible for conducting follow-up
with individuals found to have elevated body burdens or high
environmental exposure(s). Education, outreach and intervention
will be primary functions of this position in addition to seeing
that the study requirements are fulfilled. Currently, the position
is vacant, but will be located in the Edwardsville Regional Office

B. Fringe Benefits Total $5.237

Fringe benefits applicable to direct salaries and wages are treated
as direct costs. The fringe benefit rats is 21.37% of salaries and
wages for position #1.

C. Travel Total $7.448

Out-of-state travel for 2 individuals for 1 trip
Transportation costs - $1,500
Per diem expenses - $ 500

Sub-total $ 2,000

In-state travel for work on study
15 trips Springfield to Granite City-100 mi roundtrip - 3000 mi
15 trips Champaign to Granite City-350 mi roundtrip - 5250 mi
80 trips Edwardsville to Granite City-40 mi roundtrip - 3200 mi
4 person via auto § $ .24 per mile for 12 months, total miles
- 11,450 - $ 2,748

30 night lodging 9 $5O/night - $ 1,500
Per diem expenses - $ 1,200

Sub-total $5,448

One trip is to an out-of-state meeting with ATSDR is planned to
discuss and review data analysis and interpretation. The cost is
based on a two night trip to Atlanta for two individuals (T. Long
and C. Copley) and on past costs associated with similar studies.
In-state travel is associated with study follow-up, public
meetings, monthly meetings with the citizen's advisory panel, and
miscellaneous travel in and around the study area. It is
anticipated that this money will support travel for state personnel
from the Springfield Central Office (Tom Long or other designated
staff), the Champaign Regional Office (Cathy Copley), and the
Edwardsville Regional Office (Dave Webb and the person designated
to fill the vacant study position in the regional office).



preparation of data tapes, report writing and revision, attendance
at public meetings, and consultation with IDPH and ATSDR as to
study outcome and additional work needed. It is estimated that the
study will take approximately 25% of his time over the next 12
months.

25% time (500 hours) 9 $85/hr - $ 42,500

clerical Support

The availability of a skilled secretary/typist or word processor is
required for management of forms, preparation and revision of
documents, and other study-related needs. Approximately 25% of
this individual's time over the next 12 month period will be
devoted to this project.

25% time § $24,116/yr - $ 6,029

- Data Entry

All information from this study which includes questionnaire data,
results of biologic sampling and environmental sampling as well as
any supplemental data will have to be key-punched into a database
for analysis as well as for the development of data tapes for
ATSDR. It is assumed, given the amount of data, the equivalent of
four data entry clerks working for a month will be needed.

4 data entry clerks-8 hrs/per day for 30 days 8 $7.50/hr
- $ 7,200

Travel

Four trips are planned for the P.I and Co-P.I. These include trips
to the study area for conduct of the study, follow-up of cases,
public meetings, and trips to Atlanta or other cities to discuss
study outcome with ATSDR and other parties involved in the studies.

4-roundtrip airfares between Washington, D.c. (Kimbrough) and
St. Louis (or Atlanta) - $750 each X 4 - $ 3,000

4-roundtrip airfares between San Francisco, CA (LeVois) and
St. Louis (or Atlanta) - $1,250 each X 4 - $ 5,000

20 night lodging at $6O/night - $ 1,200
Per dies expenses (20 days at $25 each) - $ 500

$ 9,700

Follow-up Costs

Additional monies will be necessary to conduct follow-up testing on
individuals identified at risk because of abnormal laboratory
tests, elevated body burdens, or unusual environmental results.
Such follow-up includes repeats of blood work, analysis of medical
records, further evaluation of the contribution of home and
workplace exposure, follow-up of pregnancies and analysis of cord
blood and breast milk, etc.



150 follow-up bloods at i $50 each - $ 7,500
75 cord blood and breast milk f $50 each - $ 7,500
150 additional environmental samples I $50 each - $ 7,500
review of medical records and additional follow-up - $ 10,000

$ 32,500

- General Overhead and Administrative Costs

IEHR has quoted a cost estimate of 25% for this study

$160,429 (subtotal) X 25% - $ 40,107

G. Consultant Total S 0

There is no plan to utilize additional consultants for this
project.

H. Other Total S 2.900

Printing - 1 cent per page X 50,000 pages - $ 500
Telephone - $100/month X 12 months - $ 1,200
Postage - $100/month for 12 months - $ 1,200

- Indirect Costs

The most recent indirect cost rate agreement was determined on June
24, 1990. The rate is 42% and is computed on the following direct
cost base: 42% on personal services plus fringe benefits (less
group insurance).

Total Direct and Indirect Costs - S 252.770

Mote: While this cost exceeds the $200,00 base indicated by ATSDR
for Year Two, it needs to be recognized that because of budget
problems already discussed, the majority of money allocated to Year
One of the grant is unspent. A significant portion of this money
will be returned to ATSDR, but at the same time, much work remains
to be done in Year Two that should have been completed in Year
One. Since the total study lost is estimated at $450,000 and the
total award is $550,000 ($350,000 in Year One and $200,00 in Year
Two), it is hoped that an equitable distribution of resources over
the two time periods can be arrived at in order to complete the
project.



State Budget Breakdown and Justification
H75/ATH 590119-02

A. Personnel Total S 19.362

Annual %Effort No. of Amount
Salary Months Required

Position #1 - Sanitarian II $24,504 50 12 $ 12,252

Position #2 - Sanitarian III $28,440 25 12 $ 7,110

Position #1 is held by Cathy Copley. Cathy is employed as a
toxicologist specializing in lead hazards. She has been involved
in this study in terms of carrying out the census, developing local
contacts and setting up the infrastructure for the study. She will
be available to help out as needed with the management of the study
and follow-up. She is currently located in the Champaign, IL
Regional Office.

Position 12 is held by David Webb who is located in the
Edwardsville (Metro-East St. Louis area) Regional Office of IDPH.
The study area is located in this region and Dave has been involved
in the site for several years. He is the primary author of the
ATSDR health assessment on the site. He will be available
part-time to assist in project management and oversight as well as
any necessary follow-up.

B. Fringe Benefits Total S 4.138

Fringe benefits applicable to direct salaries and wages are treated
as direct costs. The fringe benefits rate is 21.37% of salaries
and wages for positions #1 and 12.

C. Travel

No state travel funds are allocated for this study.

D. Equipment Total S 0

No equipment purchases with state money are anticipated.

E. Supplies Total S 0

No supplies for this study will be purchased with state funds.

F. Contractual Total S 0

No state-funded contracts will be developed for this study.

G. Consultant Total S 0

No state-funded consultants will be used for this study.

H. Other Total S 0

No other states expenditures are anticipated for this study.



I. Indirect Costs Total S 9.138

The most recent indirect cost rate agreement was determined on June
24, 1991. The rate is 42% and is computed on the following direct
cost base: 42% on a base of personal services plus fringe benefits
(excluding group insurance).

Total Direct and Indirect Costs S 32̂ 638



PROGRESS REPORT - H75/ATH 590119-02
PILOT AND EPZDEMIOLOOZC STUDIES TO DETERMINE THE
RELATIONSHIP BETWEEN HUNAN EXPOSURE TO HAZARDOUS

SUBSTANCES AND ADVERSE HEALTH OUTCOMES

MADISON COUNTY (ILLINOIS) LEAD EXPOSURE STUDY

The Illinois Department of Public Health (IDPH) in cooperation with
the Agency for Toxic Substances and Disease Registry (ATSDR) and
the U.S. Environmental Protection Agency (USEPA) is evaluating the
exposure to inorganic lead compounds of individuals residing in the
area surrounding the NL Industries/Taracorp National Priorities
List (NPL) site in Granite City, Illinois. The purpose of this
study is to 1) determine if the lead and cadmium body burdens in
potentially exposed individuals in the affected areas are elevated
compared to health guidelines and control populations, 2) determine
if lead and cadmium body burdens correlate to environmental lead
and cadmium exposures while controlling for obvious confounding
factors, 3) determine through us* of a questionnaire which factors
(behavioral, environmental, etc.) are most critical in identifying
individuals or populations at risk, and 4) determine if selected
biomarkers are useful in detecting exposure to environmental
contaminants. This study is also part of a larger ATSDR effort
involving two other states (Missouri and Kansas). Data for all
studies will be combined to increase overall study power.

Information from this study will be used to advise individuals with
elevated body burdens of lead and/or cadmium of the need for
medical evaluation and follow-up of these individuals.
Additionally, the study will allow the relationship and importance
of various environmental parameters in influencing lead and/or
cadmium body burdens to be better understood. This study has
practical benefits for Illinois and other states given the ubiquity
of lead and associated heavy metals in the environment and the
degree of hazard posed to those exposed (particularly children).
If a discernible and significant trend is detected as a result of
this study, further and more detailed epidemiologic or biomedical
studies of individuals at risk at this or similar sites will be
considered.

BACKGROUND OF THE PROBLEM

The Taracorp site is located in a mixed industrial/residential area
within the city limits of Granite City, Madison County, Illinois
and immediately adjacent to the cities of Madison and Venice. This
site, a former secondary lead smelter, has contributed to
substantial off-site, residential soil contamination by lead and
associated metals as a result of the deposition of airborne lead
emissions from eighty years of active smelting, surface run-off and
fugitive dust emissions from contaminated on-site surface soil and
slag piles, and tracking of contaminated soils off-site by
vehicular and pedestrian traffic. Soil testing by IDPH, the
Illinois Environmental Protection Agency (IEPA), and USEPA has
determined that lead contamination in excess of background levels
(approximately 60 parts per million) and state standards (200 parts
per million) exists throughout the residential, commercial, and



industrial properties in Granite City, Madison, and Venice that
adjoin the site or used lead-contaminated waste from the site as •
fill, off-site soil may contain lead as high as 10,000 parts per
million. It is estimated that an area in excess of five square
miles around the smelter site has been potentially affected by
emissions from the facility. The actual area affected by lead
contamination may be larger when additional off-site disposal
practices are considered. Additionally, the sire of the affected
area will grow or shrink depending on what level of lead in soil is
considered by regulatory agencies to be indicative of site-related
contamination. The population within the affected area may number
as high as 7,000 to 8,000 again depending on the size of the area
influenced by site emissions and the hazard posed to exposed
individuals as defined by the lead content of the soil. The most
sensitive segment of the population (children between six months
and six years of age) comprise between five and ten percent of the
population. Playgrounds, day-care centers, schools, and a hospital
exist within the area of concern.

The Taracorp site was placed on the National Priorities List (NPL
or Superfund) by USEPA in 1986. The site is bound by 16th Street
on the north and east, State Street on the south, and railroad
tracks on the west. The neighboring properties are composed mainly
of operating or defunct industrial concerns, although residential
properties are adjacent to Taracorp on the east and within a few
blocks on the north, south and west. Metal refining, fabricating,
and associated activities were conducted at the site until 1903,
when a secondary lead smelting operation was started. The smelter
produced sheet lead, lead solder, shotgun pellets, lead wool, lead
pipe, powdered lead, and secondary lead ingots. The smelter ceased
operations in the early 1980s as a result of repeated violations of
air and water discharge permits. Solid waste generated by smelting
was disposed of on-site in a slag pile, At the present time, the
Taracorp slag pile covers more than three acres, reaches a height
of 40 feet, and weighs an estimated 250,000 tons. The lead content
of the slag is as high as 30 percent. The waste pile consists
primarily of blast furnace slag, lead bearing fines, and battery
case materials. While the site is fenced, the waste pile is
basically uncontrolled and subject to leaching, surface run-off,
and wind erosion resulting in exposure to adjacent populations.
Smaller slag piles, originating from Taracorp and associated with
the operations of the adjacent St. Louis Lead Recyclers, also
contribute to environmental degradation in the area.

Detailed information regarding the area demographics, environmental
contamination, previous health studies, and regulatory action are
included in the original project proposal submitted to ATSDR.

PROJECT PROGRESS TO DATE

A. Study Hypothesis
The two main hypotheses addressed in this study are 1) measures of
body burden of selected heavy metals (primarily blood lead and



urinary cadmium) positively correlate with one or more
environmental sources of heavy metals (e.g., exterior soil
concentrations, air concentrations, house dust' levels, etc.), and
2) adverse health outcomes indicating organ system injury or
disease as indicated by abnormal results of selected biomarker
panels correlate positively with body burden measurements and
exposure histories.

As previously mentioned, this exposure study is now part of a
larger multi-state study involving sites in Missouri and Kansas as
well. It is ATSDR's intention to utilize data from all three
studies, as well as one additional study, in a single meta-analysis
of heavy metal exposure, body burden measure, and health effects.
It is important, therefore, that each separate study be conducted
in as similar a manner as possible and all potential sources of
variability be reduced as much as possible to promote comparable
results. Illinois personnel have participated in meetings or
conference calls with representatives of Missouri, Kansas, ATSDR,
USEPA, and the Centers for Disease Control (CDC) on several
occasions to work on and coordinate protocols, questionnaires, and
other details of the studies. As such, each of the individual
studies have been modified somewhat to reduce differences as much
as possible. ATSDR has taken the lead in developing the core
question and training guide for use by the states in their
respective studies. ATSDR is also coordinating efforts at
providing sampling and laboratory support for the studies.

B. Budgetary and Contractual Difficulties

Several serious problems have arisen during the first year of this
study which threatened to halt or delay it. In Illinois, the state
legislature must vote spending authority for all budget items,
including federal monies. Due to disagreements between the
legislature and the governor over the state's budget, spending
authority for fall and spring supplemental budgets was not
appropriated. In other word*, although ATSDR had awarded the
money, IDPH could not spend any of it without authorization from
the legislature. To prevent the study from foundering, IDPH
provided state funds to cover essential needs of the study until
the problem could be corrected. This included funds for personal
services expended on behalf of the study, travel to ATSDR-sponsored
meetings and the study area, questionnaire development and review,
printing, mailing, and telecommunications costs, and some
contractual obligations. The spending authorization problem
resolves itself without further complication on July 1, 1991 with
the beginning of the new state fiscal year. This provides only
three months remaining in the federal fiscal year to utilize these
as-of-yet untouched Year One funds on behalf of the study.

It was the original intent of IDPH to contract out the major parts
of this study to an outside academic or research institution. The
selected institution would be responsible for carrying out the
census, conducting the questionnaire, biomedical sampling, and
environmental sampling, assuring the proper handling and management



of forms and samples, and conducting the analysis of the data as
well as sub-contracting with other organizations or groups as
necessary. After due consideration, the University of Illinois
Schools of Veterinary Medicine and Public Health were selected as
the prime contractor for this study. Despite the problems with the
availability of study funds as outlined above, significant progress
had been made in developing the study design and identifying needs
and resources. In mid-April of 1991, however, the USEPA revealed
that the University of Illinois was considered a potentially
responsible party (PRP) at the ML Industries/Taracorp NPL site.
This raised concern over potential conflict of interest on the part
of the university. ATSDR indicated in late Nay of this year that
these circumstances excluded the University of Illinois from
participating in this study as the IDPH's contractor and ATSDR
requested IDPH to find another individual or group to serve as its
contractor. Coming as it did just prior to embarking on the area
census and two months before the main portion of the study was
scheduled to commence, this problem threatened the entire study.
The groundwork done by the university was lost and no new
contractor was immediately identifiable nor could one be expected
to simply step in where the last had left off. Additionally, the
University of Illinois had worked largely without remuneration due
to the budget problems discussed above. Other contractors were not
expected to extend the state the same courtesy.

IDPH is currently in negotiation with another group to take over
the main portion of the project. This group, the Institute for
Evaluating Health Risks (IEHR), is headquartered in Washington,
D.C. and is a non-profit organization dedicated to evaluating
environmental and occupational health risks. The individual who
would head the project is Renate Kimbrough, M.D. Dr. Kimbrough is
a world-renowned health scientist who has worked for both CDC and
USEPA on a variety of environmental health issues. Her outstanding
reputation and abilities, together with her acquaintance with this
study as a consultant to USEPA Region 7 (Kansas City) in reviewing
the study protocol, make her uniquely qualified to participate.
She would be assisted in the project by Maurice LeVois, Ph.D., who
would be responsible for overseeing data collection and data
analysis. Or. LeVois is an epidemiologist/biostatistician of wide
repute. His past work has included Agent Orange studies conducted
on behalf of the federal government. He has already conducted some
background work as regards this project. IDPH intends to contract
with IEHR for the services of Doctors Kimbrough and LeVois in
completing this study and analysis and interpretation of the data.
Negotiations regarding the contract and work product are still
ongoing, and will be reviewed by ATSDR prior to finalization. No
identifiable or suggested conflict of interest exists with IEHR or
the individuals who will be working on this study. IDPH will
provide support personnel if needed to address any shortfalls in
study personnel or services and will maintain oversight on the
project though a dedicated staff member. The contractor will be
responsible for sub-contracts as required by the study. Because of
the problems with the funding and contracts, a detailed budget for
the remaining months of the first year and the second year will



have to be prepared once, contractor negotiations are complete.
This budget will be provided to ATSDR for review and approval when
finished along with resumes of project participants (contractual
and otherwise).

C. Protection of Human Subjects

The protocol for this study and the statement of informed consent
were submitted to the Institutional Review Board (IRB) at the
Southern Illinois University School of Medicine in February of
1991. IDPH personnel have met with the IRB three times (March,
May, and June 1991) to discuss the study and to work out problems
necessary to get IRB approval for the study. The IRB has granted
tentative approval to the study protocol and statement of informed
consent subject to correction of soae minor errors. IDPH expects
to receive the signed forms from the IRB by the end of June 1991
and will provide them at that time to ATSDR and the National
Institute of Health.

D. Laboratory Support

As originally conceived, IDPH or its contractors would have sought
out contract laboratories to conduct biomedical and environmental
analyses. Because of the multi-state nature of the present study
and the need to reduce variability as much as possible, it has been
decided to utilize the same laboratories as much as possible.
Toward this end, ATSDR has made arrangements with CDC and the
Midwest Research Institute (Kansas City, MO) to conduct the largest
portion of the biomedical testing. The CDC laboratory will conduct
blood lead, blood and urinary cadmium, zinc protoporphyrin, and the
immune system biomarkers in Atlanta while MRI will conduct the
remaining biomarker analyses in Kansas City. MRI and CDC will also
provide sampling supplies, labels, shipping, and support personnel
as needed to facilitate this effort. A local hospital, St.
Elizabeth's in Granite city, will be utilized to conduct blood
chemistries and other tests which must be performed on-site.
Environmental sampling and analysis will be performed in
conjunction with USEPA (Region 5). This will include exterior soil
sampling, interior dust samples, water samples, paint samples, and
air samples (available from pre-existing air monitoring stations).
USEPA is developing the environmental sampling protocol in
conjunction with ATSDR and IDPH and will provide a sampling team or
teams to collect and catalog the samples. A USEPA contract
laboratory will be used to analyze the samples although
direct-reading XRF machines will probably be utilized to determine
lead content of paint. All data will be quality-controlled and
assured before being provided to the contractor for analysis.

E. Census (Phase I)

Despite the loss of the first contractor, IDPH plans to complete
the census on time utilizing state personnel and hourly workers.
The census questionnaire has been developed and contains questions
relating to household make-up, gender, age, race, socioeconomic



descriptors. Census takers will be broken into teams and assigned
specific areas and blocks to work. These areas has been identified
based on the areas of contamination as identified by USEPA, IEPA,
and IDPH soil sampling and the 1990 census tract maps. The census
is considered necessary due to population changes since 1980,
unavailability of individual and/or household characteristics from
the 1990 census, and some concern over the accuracy or completeness
of the 1990 census in some areas. The census will provide details
necessary for the identification and selection of study
participants as well as the community's first introduction to the
study and its needs. Census takers have been interviewed and will
be hired shortly. Training is planned for the first week in July
with field work beginning the second week (July 8th). Call-back on
a random selection of census forms will be conducted as a quality
assurance method. Analysis of the census data and contact with
individuals (or their legal guardians) selected as possible study
participants will be ongoing during and after the census. Informa-
tion from this census will be used in the final determination of a
control population for the study.

F. Main Study (Phase II)

The major portion of the study is planned for mid-August of 1991
and will consist primarily of administration of the questionnaire
to study participants and biomedical sampling. At the same time,
environmental sampling at the homes of selected study participants
will also be conducted. It is anticipated that at least some of
their work will extend into September. While details of this phase
of the study and final review and approval of protocols and forms
are still incomplete, the basic conduct of the project will follow
in this manner: individuals will be contacted by phone for an
appointment to come into a central location and provide samples and
information (some individuals will be visited at home if they are
unable to come to the designated location). Once at the location,
the questionnaire will be administered by trained personnel and
biologic sampling performed by a phlebotomist or pediatric
phlebotomist and an assistant. The samples will be labelled and
prepared appropriately for shipment. All samples collected will be
shipped daily to the appropriate laboratory for analysis. At the
same time, the biologic samples are taken, an appointment for the
environmental sampling will be made and this information given to
the appropriate party. The results of the questionnaire,
biomedical analyses, and environmental analyses will be entered
into a dataset and correlational analyses performed on it. It is
also anticipated that some additional follow-up may be necessary on
some individuals and/or their home environment.

G. Citizen Participation and Community Awareness

An exposure study of this type has been the expressed desire of a
large number of citizens in all three communities as well as that
of elected officials and civic leaders. There is a high degree of
concern and interest about the exposure from the NPL site due to
statements regarding the potential hazards posed by the site.



Media attention to the controversy has been high. A public meeting
to announce the study has been scheduled for the end of June and a
news release about the study and the public meeting has been made
available. Stories regarding the study have appeared in local
newspapers and those in St. Louis. The main participants in the
study will be present in Granite City to discuss the study and
answer questions. Additionally, the opportunity will be used to
discuss and work out the remaining practical problems while
together.

Additionally, IDPH has formed a citizen advisory panel for this
study to enable community input and community acceptance of the
conduct and results of the study. The use of the local hospital
and the hiring of local workers to participate in the census and
study will further enhance community awareness of participation in,
and acceptance of, this study. Additional public meetings will be
held prior to the start of the main study and after the analysis
and interpretation of the results.

H. Follow-up of Affected Individuals

There is a need to define what steps will be taken if and when an
unacceptably high biological or environmental sample result is
found. Since Madison County lacks a local health department, it
will be IDPH's responsibility to follow-up on cases with excessive
body burdens both to identify the source and to recommend
appropriate medical treatment. Staff within the Environmental
Toxicology Program utilizing IDPH's authority under either the
Childhood Lead Poisoning Prevention Act or the Adult Blood Lead
Registry Act will contact cases or their legal guardians once the
results are known. CDC has indicated a six week turn-around time
on biologic samples and will contact IDPH by phone for cases which
demand immediate action. IDPH personnel will examine the
questionnaire or the observations made during environmental
sampling to identify any possible sources and will consult with the
homeowner, tenant, or landlord to recommend intervention
strategies. Additionally, IDPH will make recommendations by phone
and in writing as to appropriate medical evaluation and will seek
permission to contact the family physician with the results of the
biomedical testing. In such cases, additional biomedical or
environmental follow-up may be necessary to ensure that
intervention has been successful.

I. Year Two Strategy

It is anticipated that some data collection activities from the
first year may overlap into the second; however, the primary
activities associated with the second year will be devoted to data
entry, data analysis and interpretation, follow-up of subjects
identified as at risk with biomedical or environmental
intervention, report writing and review, and public dissemination
and discussion of study results. A tape of the dataset will be
provided to ATSDR for inclusion and use in their meta-analysis of
the multi-state heavy metal study. The majority of Year Two
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activities can be carried out at the offices of the contractor;
however, any additional biomedical or environmental monitoring may
require on-site visits by the contractor or IDPH personnel.
Additionally, meetings with both the public and ATSDR will require
some travel. A time line for the remaining months of Year One and
those of Year Two is attached.

J. Conclusion

Despite difficulties with budget problems and acceptable
contractors, the study of exposure to site-related contaminants at
the NL Industries/Taracorp NPL site is progressing. A new
contractor with exceptional qualifications has been found and
negotiations are proceeding, 1KB approval of the study is complete,
the community is aware of and involved in the study, all necessary
resources for completion of the study have been identified and
located, and major budgetary problems resolved. The only critical
factor is time; however, it appears that the study can be done
within the proposed and necessary period.



Time Line-Madison County (IL) Lead Exposure Study

YEAR ONE YEAR TWO

Public
Meetinqs
Population
Census
Analysis of
Census/Selec-
tion of
Participant
Study
Preparation
Questionnaire
/Biomedical
Sampling
Env i r onroenta 1
Sampling
Follow-up
Data Entry
Data Analysis
Draft Report
and Review
Public
Comment
Final Report

J
u
n
e

X

J
u
1
y

ii

ii

i—

A
u
g

X

-1

-1

l-

l-

s
e
1

ij

[—

O
C
t

-1

N
o
V

— ]

D
e
c

— 1

I —

J
a
n

F
e
b

M
a
r

— ]

A
Pr

1 ——

M
a
y

J
u
n
e

[ ——

-1

[—

J
u
1
y

A
u
g

-l

— ]

s
e
P

X

—— )

O
ct



DEPARTMENT OF HEAL . 4 HUMAN SERVICES P-joi.cHealthServ.es

Agency for Toxic Substances

May 24, 1991

Mr. Thomas Long
Illinois Department of

Public Health
525 West Jefferson Street
Springfield Illinois 62671
Reference: Grant Number H75/ATH590119-01

Dear Mr. Long:
The Division of Health Studies has discovered that the contractor
(the University of Illinois) for Illinois Department of Public
Health (IDH) is a Potential Responsible Party (PRP) at the site
where the health study for the above referenced grant will take
place. This presents a conflict of interest that could jeopardized
the outcome of the study. The study protocol requires that the
contractor's duties include professional judgements that are
largely subjective and may substantially influence the outcome of
the study.
Because of their potential conflict of interest, we recommend that
the IDH avoid contracting with the University of Illinois on this
study site.

Approval must be obtained from the Government prior to awarding
future subcontracts so that we can determine if there is a
potential conflict of interest.
If you have any questions on this matter, please contact Grants
Management Specialist, Van Malone at (404) 842-6630.

Sincerely,

'Henry S/.'Sassell, XII
Grants(Management Officer
Grants Management Branch
Procurement and Grants Office



'Ilinois Dipartment of Publi<*Healt

NEWS RELEASE
FOR IMMEDIATE RELEASE Tom Schafer 217-782-5750

SPRINGFIELD, IL, June 19 — Dr. John R. Lumpkln, state health

director, today announced an 18-month, $500,000 study of possible lead

exposure to residents living 1n the vicinity of the
•

NL Industrles/Taracorp site In Granite City.
Dr. Lumpkln said the first phase of the study will begin 1n July

. 4

when the residents of about 4,000 homes located w1th4n a mile of
NL Industrles/Taracorp will be contacted about being part of the
study. The second phase, he said. 1s scheduled to follow In late
August and consist of a detailed questionnaire, blood and urine
sampling of some of the residents and environmental sampling 1n and
around the homes of selected participants.

"The purpose of this study Is to address the concerns of the area
residents about their health and the health of their children,"
Dr. Lumpkln said. "In addition, given the widespread occurrence of
lead 1n the environment, understanding how and when 1t becomes a
hazard 1s Important to protect the health and welfare of Illinois

citizens."
The Department will hold a public hearing June 27 at 7 p.m. 1n the

Granite City Township Hall, 2060 Delmar Ave., Granite City to discuss
the study.

In 1983, NL Industrles/Taracorp, a secondary lead smelter for 80
years, ceased smelting operations and 1n 1986, due to lead
contamination at the site, was placed on the U.S. Environmental
Protection Agency (USEPA) National Priorities (Superfund) List.

— more —



Qraaita City Lead study - c«n«us - ID

summer, 1991 Household t

XMnODUCTXOlf

Hello, my name is _________________ Xs you may know,

the Illinois Department of Public Health is planning a study
in Granite City, Venice, Madison and other surrounding areas

to determine blood lead levels in some children and in some
adults. Before this study can be done, we need to know more
about this community. We will not be able to include everyone

in this study. So even though you may or may not decide to

participate, we would still like for you to tell us about the
members of this household. I would like IS minutes of your
time to ask you some questions. This information will be kept
confidential. If I should ask you any questions that you do
not wish to answer, just tell me.



Granite City Lead Study • Cer
Summer, 1991

ID
Household #

House Address:
City: ______ Zip: Phone:

Refused to answer questions Yes _ No _

List on the numbered lines below the names of each person living in this house or apartment Begin
with the head of the household and include all penons staying here who have no other home.

INCLUDE

Everyone who usually lives here such as family
members, housemates and roomates, foster
roommates, foster children, roomers, boarders,
and live-in employees.
Penons who are temporarily away on a business
trip, on vacation, or in a general hospital
College students who stay here while attending
college.
Penons in the Armed Forces who live here.
Newborn babies still in the hospital
Children in boarding schools below
the college level
Penons who stay here most of the week white
working even if they have a home somewhere else.
somewhere else.

DO NOT INCLUDE

Persons who usually live somewhere else.

Penons who are institutionilized.

College students who live somewhere else
while attending college.

Penons in the Armed Forces who live
somewhere else.

Penons who stay somewhere else most of the
week while working.

Last First Initial
Person 1 (head):
Person 2: ___
Person 3: ___
Person 4: ___
Person 5: ___
Person 6: ___
Person 7: ___
Person 8: ___
Person 9: ___
Person 10: ___
Person 11: ___
Person 12: ___

DRAFT
DO NOT CITE OR GUCTE

ILLINOIS DEPARTMENT
OF PUBLIC HEALTH
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Granite city Lead Study * Census ID

Bummer, 1991 Household t

The Illinois Department of Public Health thanks you for your

cooperation. The census inforaation given to the Illinois
Department of Public Health vill be used to help determine
which particular areas are best to study. We need some of
this information to choose groups of residents that may be
exposed to lead as veil as similar groups of residents that

are not exposed.

If you have any further questions regarding this study, please
contact Illinois Department of Public Health, Division of
Environmental Health at (217)782-5830, 525 West Jefferson
Street, Springfield, IL 62761 or (618)656-6680, 122 Kettle

River Drive, Edvardsville, XL 62025.
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QMS Approval No. 03*8-0040

ASSURANCES — NON-CONSTRUCTION PROGRAMS
Note: Certain of these assurances may not be applicable to your project or program. It* you have questions,

please contact the awarding agency. Further, certain Federal awarding agencies may require applicants
to certify to additional assurances. If such is the case, you will be notified.

As the duly authorized representative of the applicant I certify that the applicant:__________

1. Has the legal authority to apply for Federal
assistance, and the institutional, managerial and
financial capability (including funds sufficient to
pay the non-Federal share of project costs) to
ensure proper planning, management and com-
pletion of the project described in this application.

2. Will give the awarding agency, the Comptroller
General of the United States, and if appropriate,
the State, through any authorized representative,
access to and the right to examine all records,
books, papers, or documents related to the award;
and will establish a proper accounting system in
accordance with generally accepted accounting
standards or agency directives.

3. Will establish safeguards to prohibit employees
from using their positions for a purpose that
constitutes or presents the appearance of personal
or organizational conflict of interest, or personal
gain.

4. Will initiate and complete the work within the
applicable time frame after receipt of approval of
the awarding agency.

5. Wil l c o m p l y w i t h the I n t e r g o v e r n m e n t a l
Personnel Act of 1970 (42 U.S.C. §§ 4728-4763)
relating to prescribed standards for merit systems
for programs funded under one of the nineteen
statutes or regulations specified in Appendix A of
OPM's Standards for a Merit System of Personnel
Administration (5 C.F R. 900, Subpart F).

6. Will comply with all Federal statutes relating to
nondiscrimination. These include but are not
limited to: (a) Title VI of the Civil Rights Act of
1964 ( P L . 88-352) which prohibits discrimination
on the basis of race, color or national origin; (b)
Title IX of the Education Amendments of 1972, as
amended (20 CSC. §§ 1681-1683. and 1685-1686),
which prohibits discrimination on the basis of sex;
(c) Section 504 of the Rehabilitation Act of 1973, as
amended (29 U.S.C. I 794). which prohibits dis-
crimination on the basis of handicaps; (d) the Age
Discr iminat ion Act of 1975, as amended (42
U.S.C.il 6101-6107), which prohibits discrim-
ination on the basis of age:

8.

(e) the Drug Abuse Office and Treatment Act of
1972 (P.L. 92-255), as amended, r e l a t i ng to
nondiscrimination on the basis of drug abuse: (f)
the Comprehensive Alcohol Abuse and Alcoholism
Prevention, Treatment and Rehabilitation Act of
1970 (P.L. 91-616), as amended, r e l a t i ng to
nondiscrimination on the basis of alcohol abuse or
alcoholism; (g) §§ 523 and 527 of the Public Health
Service Act of 1912 (42 U.S.C. 290 dd-3 and 290 ee-
3), as amended, relating to con f iden t i a l i t y of
alcohol and drug abuse patient records: (h) Title
VIII of the Civil Rights Act of 1968 (42 U SC §
3601 et seq.), as amended, re la t ing to n o n -
discrimination in the sale, rental or financing of
housing; ( i ) any o the r n o n d i s c r i m i n a t i o n
provisions in the specific statute(s) under which
application for Federal assistance is being made:
and ( j ) the r e q u i r e m e n t s of any o t h e r
nondiscrimination statute(s) which may apply to
the application.

Will comply, or has already complied, wi th the
requirements of Titles II and III of the Uniform
Relocation Assistance and Real Proper ty
Acquisition Policies Act of 1970 (P.L. 91-646)
which provide for fair and equitable treatment of
persons displaced or whose property is acquired as
a result of Federal or federally assisted programs
These requirements apply to all interests in real
property acquired for project purposes regardless
of Federal participation in purchases.
Will comply with the provisions of the Hatch Act
(5 U.S.C. §§ 1501-1508 and 7324-7323) which l imit
the political ac t iv i t i e s of employees whose
principal employment activities are funded in
whole or in part with Federal funds.

Will comply, as applicable, with the provisions of
the Davis-Bacon Act 140 US C §§ 276a :o 276a-
7V. the CopeUnd Act (40 U SC j 27i?c and 13
U.S.C. §§ 874). and the Cor.trac: Work Hours and
Safety Standards Ac: (40 U S.C jj 32? 3:J3i.
regarding labor standards for federally assisted
construction subagreements



10. Will comply, if applicable, with flood insurance
purchase requirements of Section 102(a) of the
Flood Disaster Protection Act of 1973 (P.L. 93-234)
which requires recipients in a special Hood hazard
area to participate in the program andto purchase
Hood insurance if the total cost of insurable
construction and acquisition is $10.000 or more.

11. Wil l comply with environmental standards which
may be prescribed pursuant to the following: (a)
i n s t i t u t i o n of e n v i r o n m e n t a l qua l i ty control
measures under the Nat ional Environmental
Policy Act of 1969 ( P L . 91-190) and Executive
Order (EO) 11514; (b) notification of violating
facilities pursuant to EO 11738; (c) protection of
wetlands pursuant to EO 11990; (d) evaluation of
flood hazards in floodplains in accordance with EO
11988, (e) assurance of project consistency with
the approved State m a n a g e m e n t p r o g r a m
developed under the Coastal Zone Management
Act of 1972 (16 U.S.C. §§ 1451 et seq ): If)
conformity of Federal actions to State (Clear Air)
Implementation Plans under Section 176(c) of the
Clear Air Act of 1955. as amended (42 L" S C. §
7401 et seq.); (g) protection of underground sources
of drinking water under the Safe Drinking Water
Act of 1974. as amended. (PL . 93-523); and (h)
protection of endangered species under the
Endangered Species Act of 1973, as amended, (PL.
93-205).

12. Will comply with the Wild and Scenic Rivers Act
of 1968 (16 L' S.C. §§ 1271 et seq.) related to
protecting components or potential components of
the national wild and scenic rivers system.

13. Will assist the awarding agency in assur ing
compliance with Section 106 of the N a t i o n a l
Historic Preservation Act of 1966, as amended (16
I'.S.C. 470). EO 11593 ( i d e n t i f i c a t i o n and
protection of historic properties), and the
Archaeological and Historic Preservation Act of
1974 (16 U.S.C. 469a-l et seq.).

14. Wi l l comply with PL. 93-348 regarding the
protection of human subjects involved in research,
development, and related activities supported by
this award of assistance.

15. Will comply with the Laboratory Animal Welfare
Act of 1966 (PL. 89-544, as amended. 7 U S C
2131 et seq.) pertaining to the care, handling, and
treatment of warm blooded animals he ld for
research, teaching, or other activities supported by
this award of assistance.

16. Will comply with the Lead-Based Paint Poisoning
Prevention Act (42 U S C. §§ 4801 et seq ) which
prohibits the use of lead based p a i n t in
cons t ruc t ion or r e h a b i l i t a t i o n of r e s i d e n c e
structures.

17. Will cause to be performed the required financial
and compliance audits in accordance wi th the
Single Audit Act of 1984.

18. Will comply with all applicable requirements of all
other Federal laws, executive orders, regulations
and policies governing this program.

SIGNATURE OF AUTHORIZED CESTIFYINC

Director

APPLICANT ORGAMJAttON

Illinois Department of Public Health

OATESLSVITT-D
6/11/90
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CHECKLIST

'-— -• NOTE TO APPLICANT: Complete and forward this sheet with your application.

Type of Application

2 NEW Z Noncompetmg Z Competing Z Supplemental
Continuation Extension

CHECKLIST

3 Proper Signatures and Dates (Item 18 on face page and reverse side of appropriate assurances pagei.

NAZ Human Subjects Certification (when applicable).

NPC Staff and Position Data (biographical sketchiest with job description when required).

3£ Intergovernmental review under E.O. 12372 if required by the State.

On f ile 11 Civil Rights Assurance on File with HHS (45 CFR 80).

On f ile ~ Assurance Concerning the Handicapped on Filt with HHS (45 CFR 84).

On f ile Z Assurance Concerning Sex Discrimination on File with HHS (45 CFR 86).

On file Z Debarment Certification 145 CFR Part 76).

On file Z Drug-Free Workplace Certification (45 CFR Part 76).

A private, nonprofit organization must include evidence of its nonprofit status with the application. Any of the following :s acceptable
evidence:

Z la) A reference to the organization's listing in the Internal Revenue Service's most recent cumulative list of organi-
zations.

Z Ib) A copy of a currently valid Internal Revenue Service Tax exemption certificate.

~ ic) A statement from a State taxing body or the State Attorney General certifying that the organization is a nonprofit
organization operating within the State and that no part of its net earnings may lawfully mure to the benefit or
any private shareholder or individual.

Z Id) A certified copy of the organization's certificate of incorporation or similar document if it clearly establishes the
nonprofit status of the organization.

Z (e) Any of the above proof for a State or national parent organization, and a statement signed by the parent organi-
zation that the applicant organization is a local nonprofit affiliate.

If an applicant has evidence of nonprofit status on file with an agency of PHS. it will not be necessary to file similar papers again.
but the place and date must be indicated.

Previously filed with: _________________________________________________ on ___________
idate)

Name, title, address and telephone number of official in business office to be notified if an award is made.

Linda Cohen/Office of Health Protection______________

Illinois Department of Public Health/525 W. Je f fe r s ton St.

Sor insure ld^LL_ 62761 21 7/782-3984.______ ____
Name, title, address and telephone number of official responsible for carrying out the proposed project.

Thomas F. Long. Senior Toxicologist______________________

Division of Environmental Health_____________________
Illinois Department or Public Health^ T ; rj T .- g £ -, — --— Cf _________

Springfield, IL 62761 (217)782-5830
If this is an application for continued support, include: (1) the report of inventions conceived or reduced to practice required by the
terms and conditions of the grant; or (2) a list of inventions already reported: or (3) a negative certification.

R*» 3/89



Pre-Proposal for Lead Exposure Study

NL Industries/Taracorp NPL Site
Granite City, Madison County, Illinois

I. SUMMARY

The Illinois Department of Public Health (IDPH) is requesting the
assistance of the Division of Health Studies of the Agency for
Toxic Substances and Disease Registry (ATSDR) in evaluating the
exposure to inorganic lead compounds of individuals residing in
the area surrounding the NL Industries/Taracorp NPL site
(Taracorp) in Granite City, Illinois. The purpose of this study
is multifold: 1) to determine if blood lead levels in sensitive
populations in the affected area are elevated when compared to
health guidelines and a control population, 2) to determine if
blood lead levels correlate to environmental lead exposures while
controlling for obvious confounding factors (e.g., occupation,
smoking, etc.), 3) to determine through questionnaire and
observation which factors (behavioral and otherwise) are most
important in determining individuals at risk, 4) to determine if
alternate methods of monitoring lead body burdens are viable and
furnish better data as to cumulative hazards posed by lead, 5) to
determine if subtle effects of lead can be detected in exposed
populations by use of physiological and/or behavioral testing,
and 6) to determine if a surrogate population (household pets)
can serve as a useful sentinel population to alert health
officials of potential environmental hazards. Information
derived from this study can obviously be used to advise sensitive
populations of the need for medical follow-up, but primarily this
study will be of use in discerning the relationship and
importance of various environmental parameters in influencing
lead body burden and health outcomes. Additional uses include
testing and validation of new methods of evaluating lead burden
and effects in exposed individuals. Such a study has practical
benefits for Illinois and other states given the ubiquity of lead
as an environmental contaminant and the degree of hazard posed to
those exposed (particularly children). If a discernible and
significant trend is detected as a result of any portion of the
study, further and more detailed epidemiologic studies of
populations at risk at this and similar sites will be considered.

II. BACKGROUND

A. HISTORY

The Taracorp site is located in a mixed industrial/residential
area within the city limits of Granite City, Madison County,
Illinois and immediately adjacent to the cities of Madison and
Venice. This site, a former secondary lead smelter, has



contributed to substantial off-site, residential soil
contamination by lead and associated metals as a result of the
deposition of airborne lead emissions from eighty years of active
smelting, surface run-off, and fugitive dust emissions from
contaminated on-site surface soil and slag piles. Soil testing
by IDPH, the Illinois- Environmental Protection Agency (IEPA) , and
the United States Environmental Protection Agency (USEPA) has
determined that lead contamination in excess of background levels
(approximately 100 parts per million) and state standards (200
parts per million) exists throughout the residential, commercial,
and industrial properties in Granite City, Madison, and Venice
that adjoin the site or used lead-contaminated waste from the
site as fill. It is estimated that an area in excess of five
square miles around the smelter site has been potentially
affected by emissions from the facility. The actual area
affected by lead contamination may be larger when additional
off-site disposal practices are considered. Additionally, the
size of the affected area will grow or shrink depending on what
level of lead in soil is considered by regulatory agencies to be
indicative of site-related contamination. The population within
the affected area may number as high as 7,000 to 8,000 again
depending on the size of the area influenced by site emissions
and the hazard posed to exposed individuals as defined by the
lead content of the soil. The most sensitive segment of the
population (children between six months and six years of age)
comprise between five and ten percent of the population.
Playgrounds, day-care centers, schools, and a hospital exist
within the area of concern.

The Taracorp site was placed on the National Priorities List (N?L
or Superfund) by USEPA in the early 1980s. The site is bound by
16th Street on the north and east, State Street on the south, and
railroad tracks on the west (Figure 1). The neighboring
properties are composed mainly of operating or defunct industrial
concerns, although residential properties are adjacent to
Taracorp on the east and within a few blocks on the north, south,
and west (Figure 2). Metal refining, fabricating, and associated
activities were conducted at the site until 1903, when a
secondary lead smelting operation was started. The smelter
produced sheet lead, lead solder, shotgun pellets, lead wool,
lead pipe, powdered lead, and secondary lead ingots. The smelter
ceased operations in the early 1980s as a result of repeated
violations of air and water discharge permits. Solid waste
generated by smelting was disposed of on-site in a slag pile. At
the present time, the Taracorp slag pile covers more than three
acres, reaches a height of 40 feet, and weighs an estimated
250,000 tons. The lead content of the slag is as high as 30
percent. The waste pile consists primarily of blast furnace
slag, lead bearing fines, and battery case materials. While the
site is fenced, the waste pile is basically uncontrolled and
subject to leaching, surface run-off, and wind erosion. Smaller
slag piles, originating from Taracorp and associated with the
operations of the adjacent St. Louis Lead Recyclers, also



contribute to environmental degradation in the area. ATSDR has
completed a Preliminary Health Assessment of the Taracorp site
(Attachment 1). IDPH is in the process of developing a Full
Health Assessment in cooperation with ATSDR. A 1983 study of the
area by IEPA and IDPH is included as Attachment 2 to provide
further background information.

B. DEMOGRAPHICS

According to the 1980 Census, the population of Granite City was
36,815 of which 98% were white. The population of Madison was
5,915 of which 58% were white. The population of Venice was
3,480 of which 33% were white. The total number of children
under five years of age in the three municipalities were reported
as 3301 and the number between five and nine years of age were
reported as 3,857. The area is highly dependent on heavy
industry as an economic base and with the decline in
manufacturing jobs, the population has also declined. It is
estimated that the population has dropped between 10 and 15
percent since 1980. The socioeconomic status of the majority of
the population is lower to middle class. The 1980 median
household income in Granite City was $17,880, in Madison $13,031
and in Venice $9,750. The percentage of individuals below the
poverty level in 1980 was 10.7 (Granite City), 17.9 (Madison),
and 25.0 (Venice). The percentage of individuals completing high
school in 1980 was 57.6 (Granite City), 43.7 (Madison), and 42.8
(Venice). These population characteristics appear likely to have
remained relatively stable since 1980.

Depending on how the area contaminated by emissions from Taracorp
is defined, the population potentially affected may number as
high as 8,000 in areas of Granite City, Madison, and Venice.
Based on discussion with local officials and school
representatives, the number of children under age nine is
estimated to be between 400 and 600 with those under age five
comprising about half this number. An accurate census of the
sensitive population(s) has yet to be conducted.

C. CHARACTERIZATION OF THE SITE PRIOR TO STUDY

1. Air

Originally attention was drawn to this site as the result of
repeated violations of the National Ambient Air Quality Stand-rd
(NAAQS) for lead. Throughout the late 1970s and early 1980s, air
lead levels at the air monitor closest to the Taracorp site (15th
and Madison Streets) regularly exceeded the 1.5 mcg/cu.m NAAQS
standard for lead. The highest quarterly average recorded was
7.3 mcg/cu.m during the final months of 1981 (1981 yearly average
of 3.03 mcg/cu.m). Based on these violations and other
infractions of state and federal environmental regulations,
Taracorp was denied an operating permit for their smelter.
Smelting operations ceased in 1983 and air lead levels have



remained well below the lead NAAQS ever since. In the last
reported year (1988), the average level of lead in the air
measured at the 15th and Madison Streets monitor was 0.26
mcg/cu.m while the two monitors further to the east measured 0.12
and 0.13 mcg/cu.m, respectively. Despite the vast improvement in
air quality since 198-2, the smelter was in operation for over 80
years. It was not subject to even marginal environmental
controls for the majority of that time. The predominant wind
direction is from the north through the west (70%) which would
result in air deposition in the residential areas to the east and
south of the site and consequent soil contamination by lead in
these areas. Fugitive dust emissions from the waste piles and
contaminated on-site surface soils continue to occur and may
elevate air lead levels locally and lead to off-site soil
contamination through dust deposition.

2. Soil

As the result of deposition of air emissions generated by active
smelting and fugitive dust emissions from surface soils and slag
piles, surface run-off from the site, tracking of lead-
contaminated materials off-site by traffic, and the disposal of
lead bearing wastes off-site, the soil in and around the site is
contaminated to varying degrees with lead. On-site soils have
shown concentrations of lead ranging from 1,500 to 48,000 parts
per million (ppm) while the slag pile is estimated to contain up
to 300,000 ppm. Off-site soil samples were collected from
residential yards and gardens and analyzed for lead by IDPH,
IEPA, and USEPA in the early 1980s. Lead concentrations ranged
from 27 to 5,400 ppm (mean * 1,087 ppm, median = 675 ppm, n =
48) . In 1988, IDPH conducted additional soil sampling in the
area as part of an area-wide lead study. Soil lead
concentrations in off-site soils ranged from 106 to 9,493 ppm
(mean = 1,030 ppm, median * 905 ppm, n = 40).

For the most part, sampling revealed that soil lead levels were
highest around the perimeter of the site with concentrations
decreasing with increasing distance from the site. Relatively
high soil lead levels were detected in the residential soils
immediately to the east of the site. Samples were not taken near
roads or close to houses to avoid biasing the results by
including soil potentially influenced by lead from automotive
exhaust and lead paint. A map containing the results of the soil
sampling conducted in the early 1980s and an isopleth of
estimated soil concentrations based on this sampling is included
as Figures 3 and 4.

3. Water

All homes in the Granite City, Madison, and Venice area are
served by a public water supply which utilizes the Mississippi
River as its water source. This water supply is tested at
regular intervals by IEPA and meets all drinking water



standards. Private wells are known to exist in the area, but
appear to be largely limited to industrial process water wells.
Based on private well surveys conducted in Granite City for
different purposes, it appears unlikely that individual
home-owners utilize area ground water as a source of potable
water. The few privarte wells found in Granite City are
reportedly used solely for lawn and garden watering, car and pet
washing and related outdoor activities. The overall poor quality
of area ground water makes it unlikely that it would make a
desirable drinking water supply. Analysis of water samples from
site monitoring wells have not detected high levels of lead or
other site-related contaminants in the ground water underlying
the site. Lead concentrations have not exceeded 20 parts per
billion. Additionally, the direction of ground water flow is
primarily south-southwest, toward the Mississippi River and away
from the majority of residential property. Many of the homes in
the affected area are of older construction, perhaps contemporary
of the facility. The possibility exists that the service
connection or water distribution system in some homes utilizes
lead pipe and/or lead solder. Plumbing of this sort may compound
the lead exposure to individuals utilizing such water for
drinking and cooking. The existence, extent, and significance of
lead plumbing in this areas has not been established.

There are two dominant surface water bodies in the area. The
Mississippi River is approximately one mile to the west and is a
source of drinking and process water, sport and commercial
fishing, transport, and recreation. It is also the major surface
water discharge point as well as a point of discharge and
recharge for area ground water. Horseshoe Lake, an oxbow remnant
of the Mississippi River's former channel, lies approximately one
mile to the southeast of the site, and is primarily a
recreational area (Horseshoe Lake State Park). Based on evidence
so far developed neither surface water body is likely to be
affected by this site. Liquid waste from Taracorp or surface
run-off may have entered the sanitary or storm sewer system, but
Granite City's waste water discharge into the Mississippi River
meets state and federal water quality standards. Ground water,
which would discharge primarily to the Mississippi River, does
not appear to be markedly contaminated by leaching from surface
soils or the slag pile.

4. Household Exposure

As previously mentioned, many of the homes in the affected area
are older. The possibility exists that lead-based paints were
used at some time on the exterior or interior surfaces. The
existence and extent of lead paint in these homes has not been
determined, but may contribute markedly to the lead contamination
of soils and dusts, and to the exposure of individuals,
particularly children, occupying these homes.



Likewise, house dust from homes in the affected area has not been
sampled to determine the lead content. Previous studies have
demonstrated house dust can contain as much or more lead as
exterior soils as a result of chipping paint, tobacco smoke,
hobbies, occupation, and airborne or tracked-in soil (Attachment
3). Given the amount- of time spent indoors, house dust may be a
more important source of lead than exterior soils in this regard.

5. Food

Overall, diet probably is the single largest source of lead
exposure to individuals. Concern was raised over the affect of
airborne lead emissions and elevated soil lead on the lead
content of home-grown fruit and vegetables in the neighborhoods
surrounding the site. During the characterization of off-site
contamination carried out in the early 1980s, a limited number of
vegetable and soil samples from area gardens were collected and
analyzed for lead. The results of this sampling is included as
Table 1. The number and type of specific vegetable samples are
too small to draw any firm conclusions; however, it does appear
that the soil lead concentration does influence the lead
concentration in the plant tissue. Information on the number of
gardens in the area, the type of plants grown, and the relative
percentage of home-grown fruits and vegetables in individual
diets are unknown. Soil and other environmental factors
influencing plant uptake of lead are also unknown. The
significance of dietary lead to overall lead exposure in this
setting has also not been determined.

6. Human

The Taracorp site has been the focus of considerable attention
and concern over the past decade. At least three screenings of
potentially exposed populations have been conducted since the
late 1970s. Two of these studies were conducted by IDPH. The
first, in late 1982, sampled primarily residents of Granite City
and Madison while residents of Venice were sampled in late 1983.
The studies were undertaken as a result of concern over the high
lead concentrations measured in air while the smelter was in
operation. The results of the blood lead and erythrocyte
protoporphyrin (EP) testing are as follows (both measured in
micrograms per deciliter):

1982

Ages
0-5
6-10
11-20
21-60

Total

N

47
3
4

45

99

Blood Lead (mca/dl)
Range Mean Median
1-37 13.2 11
8-24 14 10
7-16 10.3 9
2-28 9.6 8

EP
Range
1-76
1-24

11-21
1-53

(mca/dl)
Mean
31.9
14.3
14.0
16.5

Median
15.5
18
12
17

1-37 11.5 10

6

1-76 17.5 15.5



1983

Blood Lead fmcg/dl)
Ages
0.5
6-10
11-20
21-60
61+

31
10
36
47
12

Range
4-27-
5-10
4-18
5-25
4-13

Mean
9.1
6.9
7.9
9.0
7.4

Median
7
6

7.5
7
6

EP
Range
21-56
19-33
14-79
16-93
29-51

fmca/dl)
Mean
31.2
27.4
31.9
34.6
36.5

Median
30
28.5
28
33
34

Total 136 4-27 8.4 14-93 32.5 32

No attempt was made to correlate blood lead levels to exterior
soil lead levels although some attempt to identify interior lead
sources were made in individuals identified as having high blood
lead (at the time defined as 30 mcg/dl). The utility of this
work in assessing the hazards posed by environmental lead has
been called into question due to the small numbers of individuals
(especially children) sampled and the time of year (late fall)
that the sampling was conducted.

D. CURRENT SAMPLING

The only on-going environmental sampling in the area consists of
the three ambient air monitors located in Granite City. The
closest of these to the site is located atop a building at 15th
and Madison Streets approximately 100 yards southeast of the
site. The air monitoring results for 1989 will be available
shortly.

Monitoring of the public water supply is carried out regularly.
The sampling is conducted post-treatment and prior to it entering
the distribution system. No water samples from the tap are
currently analyzed. The information thus derived is of limited
utility to assess the possible lead exposure as a result of lead
plumbing or solder in homes.

As Madison County has no local health department, no on-going
childhood blood lead screening program exists. Some individuals
in the affected area may receive health care at area WIC (Women,
Infants, and Children) Clinics supported by IDPH. These clinics
may sample blood for lead and EP. The existence or extent of
this information has not yet been determined, but could serve as
a valuable, albeit limited, supplemental source of information.
Additionally, some individuals have on their own sought out blood
tests based on concern generated by USEPA's proposed clean-up of
the site.



III. STUDY PROPOSAL

A. INTRODUCTION

The potential hazards posed by lead in the home and environment
are undisputed and current research indicates that lead may have
deleterious effects at lower levels than previously thought,
particularly in children's mental development, and that a large
number of children may be at risk from lead (1). There is a
question, in fact, as to whether there is a threshold for the
adverse effects of lead. The degree to which lead in soil poses
a hazard and the magnitude of that hazard is not as clear, and
may depend on numerous socioeconomic and behavioral factors in
addition to the lead content of soil. The Centers for Disease
Control (CDC) has stated that blood lead levels, primarily in the
young, may be elevated as the result of contact with soil
containing lead in excess of 500 parts per million. The concern
over soil lead concentrations arises over the observation that
direct soil contact may result in inadvertent soil ingestion by
children which may in turn significantly increase lead exposure.
Some studies have linked children's blood lead to the lead levels
in exterior and interior soils and dusts. The significance of
this relationship appears to vary widely (Attachment 3), but a
positive relationship is seen in all cases. It is obvious that
potential confounders were not completely considered in many of
these studies, but they do often illustrate the interdependence
between environmental sources and socioeconomic factors in
determining lead body burden and consequent hazard.

Lead effects on nervous system developments were recognized early
in this century, but were assumed to be reversible until the
1940s when researchers reported permanent effects on learning and
behavior in children exposed to lead (2). The expanding
knowledge of the adverse effects of lead has been accompanied by
a continual reduction in the acceptable body burden of lead as
defined by blood lead levels. The acceptable level of lead in
children's blood has dropped from 60 mcg/dl in the 1950s to the
present 25 mcg/dl (3) . Based on the most recent research, CDC is
considering dropping the acceptable blood lead level yet again.
The number being considered is 15 mcg/dl, a level already adopted
by some states. However, as with earlier blood lead levels, this
does not imply that a that a safe level of blood lead has been
identified. In the last few years, a number of studies have been
conducted and are still on-going which indicate that children
suffer neurological and developmental deficits at blood lead
levels well below the current standard of 25 mcg/dl (4-7). These
studies seem to indicate that pre-natal and post-natal exposures
at levels of 10-15 mcg/dl are associated with low birth weight
and reduced growth rate as well as with cognitive deficits and
reduction in neurologic development as measured by IQ. Needleman
and his co-workers (8-10) have suggested that if children with
elevated blood lead experience an average drop of four IQ points,
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the number of individuals with IQs below 80 would treble and
those with IQs above 125 would vanish.

Studies also indicate that the fetus is at risk from
environmental lead exposure as well as the young child (11, 12).
Pregnancy and lactation may mobilize the lead from maternal bone
stores in a manner identical to calcium mobilization. Lead will
cross the placenta and the fetus may serve as a lead sink for
mobilized maternal lead. While much attention has focused on the
hazard of lead to the fetus and child, there are additional
studies indicating risk to adults as well. Some studies have
indicated that high blood lead levels in middle-aged males may
increase their risk of developing hypertension (13). It has also
been suggested that lead may aggravate osteoporosis in post
menopausal women when bone lead stores as released by the
demineralization processes (12).

Since the shutdown of smelting operations at Taracorp in the
early 1980s, the primary routes of lead exposure to area
residents has been through the ingestion and inhalation of
contaminated soils and dusts. Except for the possible
contribution of maternally-derived lead from long-term female
residents of the area, the only important source of site-related
lead exposure to the most sensitive segment of the population
(pre-school children) has been through soil and dust
contamination. This exposure consists primarily of direct
ingestion of contaminated soil by children, transfer of
contaminated dusts to mouth by hands, swallowing of inhaled
airborne particulate too large to penetrate to the lung,
ingestion of food or liquids contaminated by lead-containing
soils or dusts, and inhalation of lead-contaminated particulates
small enough to penetrate to the lung. Additional exposures to
lead may be occurring through old exterior and interior paints,
plumbing, dietary sources (particularly canned foods), tobacco
smoke, and parental occupations or hobbies. Given the air
emissions originating from the smelter and the long half-life of
lead in the body, long-time residents of the area would have
received a significant lead exposure. Such individuals may be at
risk for certain chronic disease states as suggested by previous
studies. In the case of women of child-bearing years, pregnancy
and lactation may serve to mobilize bone lead to the determinant
of the fetus and neonate. There is a considerable body of animal
and epidemiological evidence pointing to the serious chronic
health problems posed by lead exposure; however, the relative
importance of different environmental lead sources is at present
unclear.

B. HYPOTHESIS

While the soil around Taracorp is clearly contaminated with lead
as a result of site operations, the contribution of this lead
contamination to overall body burden is uncertain. The



hypotheses to be tested4 are 1) that lead body burdens as measured
by a variety of tests positively correlate to one or more
environmental sources of lead (primarily lead in soil and/or
dust) and 2) that adverse health outcomes as defined by a variety
of physiological and/or behavioral tests positively correlate to
increases in lead body burdens as previously defined.

C. STUDY DESIGN

In order to test the hypotheses, the study is divided into four
phases. These consist of 1) definition of study area and
population(s), 2) evaluation of lead body burden, 3)
determination of environmental lead sources, and 4) evaluation of
health status of the study population. Each point will be
discussed in turn.

1. Study Area and Population

The size of the affected area is dependent upon how the
contamination is defined. Utilizing the CDC's evaluative
guideline of 500 ppm soil lead (which coincides with USEPA's
proposed cleanup level), the area involved is approximately 55
square blocks and contains an estimated 3,000 to 4,000
individuals. Utilizing the state standard of 200 ppm soil lead
would basically double the area and the population involved.
Utilizing exceedences over the background level of lead in the
urban area (100 ppm) would probably cause yet another doubling.
There is no clearly defined or accepted level of soil lead upon
which to base this decision. In the absence of such a standard,
IDPH proposes utilizing a level of 200 ppm soil lead as a means
of defining the study area.

The selection of the study population is also problematic.
Children are of primary concern, but it is unclear how many
children live within the affected area and their age
distribution. A census of the area should be undertaken to
furnish this information for decision-making purposes. It is
suggested that all children in the area be initially screened and
a subset of these be selected for further study based on age,
location, and associated risk factors. It may be desirable as
well to select a group of long-time female residents of
child-bearing age to be included in the study. Additionally, a
group of long-time residents of both sexes could be included in
the study to assess the effects of long-term lead exposure on
this population. Whatever the composition of the study
population(s), a control population will be selected from a
similar area within the communities unaffected by lead
contamination. A control population will be essential in
assessing the relative lead contributions from living in an urban
area as compared to living in an urban area with high potential
exposure to lead from the surrounding environment. The final
selection of the study area and the number and composition of the
study population(s) will be determined in consultation with ATSDR
and USEPA.
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2. Lead Body Burden

In most cases, lead body burden has been assessed by determining
the lead content and/or the erythrocyte protoporphyrin (EP) level
of blood. This study will also utilize blood lead testing of the
study and control populations as one measure of lead exposure.
EP testing is not viewed as essential and would significantly
increase the cost of testing. The exact number of blood analyses
to be undertaken is unknown at present, but will depend on the
number of individuals ultimately making up the study and control
populations. Screening of large numbers of potentially exposed
individuals along with repeat sampling of selected subsets could
entail several hundred samples. The sampling needs to be
completed during the late summer/early fall in order to determine
the blood lead levels during the period of likely maximum
response.

Because blood lead measures are only considered representative of
relatively recent exposure (within the past few weeks to few
months), the utility of this measure in assessing long-term lead
exposure and the hazard which this exposure entails has been
called into question. Several alternative methods of assessing
long-term lead exposure have been used that overcome the
short-comings of blood lead measurement. Analysis of the lead
content of deciduous teeth has been used as a determinant of
long-term lead exposure. This approach is obviously limited to
children. Due to the relatively small numbers of individuals
likely to be involved and the intermittent nature of tooth loss,
this method appears unlikely to furnish meaningful information in
the short-term, but may be a useful and relatively simple method
of gathering body burden data over an extended period of time. A
more promising technique is the in vivo x-ray measurement of bone
lead. This approach takes advantage of the fact that 90% of body
lead is retained in bone with a biological half-life of several
decades. Bone lead thus represents the cumulative result of
continuous absorption and excretion integrated over time. Recent
work with in vivo XRF measurement of the lead content of the
tibia indicates that this approach provides a safe, accurate, and
noninvasive method for estimating cumulative lead exposure and
absorption (14) . XRF bone lead measurements of the study
population can be compared with that population of control
populations or calibration standards to determine the relative
difference in bone lead content. Such comparisons can, in turn,
be related to long-term environmental exposure and used to assess
the long-term hazard posed by such exposure. Unfortunately, such
XRF instruments are not in common use and largely confined to
research. The machinery is relatively expensive and can be used
for investigative purposes only under the supervision of an IRB.
Given these circumstances, the most practical approach to
utilizing this methodology, would be to locate such a machine
(preferably in the St. Louis area) and contract with the operator
to provide the service to the study. Alternatively, given
ATSDR's interest and involvement in lead issues around the
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country, ATSDR may wish to invest in and utilize this
technology. The instrument and expertise could then be loaned
out as needed during investigations. IOPH could also purchase
the machine as part of this grant and utilize it in on-going lead
studies state-wide. The utilization of such technology should be
decided in discussion with ATSDR and USEPA.

An indirect measure of lead exposure and hazard can be developed
by utilizing a surrogate population of household pets, especially
dogs. There is some evidence to suggest that such studies can
serve as useful early warning or sentinels of human disease (15,
16). Because of their living in close proximity to humans, the
degree of soil contact, the similar biologic response, and the
short life-span, the lead body burden of dogs (and perhaps cats)
can reflect the human hazard potential. A large pet population
exists in association with residents of the affected
neighborhood. Collection of blood samples from pets of both
study and control populations could be correlated with the
results of human and environmental samples to determine how
closely the results mirror one another.

3. Environmental Lead Levels

It will be necessary to sample or account for a wide variety of
environmental sources of lead. This should include individual or
composite samples of residential soil (front yard, back yard,
foundation), house dust samples, first and late draw water
samples (accompanied by inspection of plumbing), paint samples or
XFF paint analysis, and perhaps dietary samples. Additional
exposures (occupation, smoking, hobbies) as well as other risk
factors will be identified through questionnaire and
observation. The number of samples required to adequately
reflect environmental exposure will depend on the number of
individuals within the study and control populations, and will be
determined in conjunction with ATSDR and USEPA. Data derived
from environmental samples can be used in conjunction with the
physiologically-based pharmacokinetic model for lead recently
developed by USEPA (Cincinnati). The results of the human
monitoring can then be used to validate the predictions of the
model. Additional important information can be obtained by
determining the predominant inorganic forms of lead present at
this site. The form of lead has been shown to substantially
influence the bioavailability of lead and thus the hazard posed
by it.

4. Health Outcomes

The ultimate purpose of this study is to determine if adverse
health effects are associated with exposure to lead. The types
of tests that might be employed range from physiological and
biochemical (e.g. kidney function, nerve conduction, enzyme
inhibition, etc.) to neurobehavioral evaluation. The appropriate
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battery of tests will be selected in conjunction with ATSDR and
USEPA. The number and make-up of individuals from study and
control populations included in the testing will likewise be
decided in conjunction with ATSDR and USEPA.

D. PERSONNEL AND FACILITIES

Due to the need for rapid implementation of portions of this
study, part or all of it will be contracted out to an academic
institution with public health and/or environmental experience.
Control over the project within IDPH will be the responsibility
of Thomas Long in IDPH's Division of Environmental Health. He
will maintain oversight over the contractor to ensure all aspects
of the project are being carried out satisfactorily.
Additionally, epidemiologic support and oversight (review of
experimental design, questionnaire review, review of data
analysis techniques, etc.) will be provided by IDPH's Division of
Epidemiologic Studies under the supervision of Holly Howe.

Local facilities are available to support study activities. The
Granite City Hospital will allow access to its facilities for
purposes of human sampling and medical testing. Office and
clerical support are available in the IDPH Regional Office in
Edwardsville (15 minutes away). The local officials have
promised help and cooperation in conducting this study.

F. ESTIMATED BUDGET

Currently, only a rough estimate of a study can be provided due
the uncertainty over the form the final study design will take.
The following estimate is provided only as a suggestion of
anticipated costs.

Personnel (contractual)

1 Project Director (full time/1 year) 30,000
2 Project Associates (half time/1 year) 30,000
3 Interviewers (quarter time/1 year) 22,500
3 Phlebotomists (quarter time/1 year) 15,000

Total $97,500

Sampling and Equipment

Human Blood Lead (1000 samples g $35 each) 35,000
Canine Blood Lead (500 samples i $35 each) 17,500
In vivo Tibial XRF Machine (direct purchase)* 100,000
Soil and Dust Sampling (1600 § $25)** 40,000
Water Sampling (800 @ $25)** 20,000
Medical Testing (400 @ $100/test)*** 40,000
Microcomputer and Software 15,000

Total $267,500
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*Leasing or contracting this jiortion out would be a considerable
savings over direct purchase with the requirements for operator
training and equipment maintenance.

**Cost may be absorbed by USEPA.

***Actual cost will depend on the type and number of medical
tests utilized.

Miscellaneous

Travel 7,500
Lodging 9,600
Printing and Mailing 8,000
Phone 3,000
Office Furniture 6,500

Total $34,600

Total Estimated Costs

Personnel 97,500
Sampling and Equipment 267,500
Miscellaneous 34,600

Total $399,600

This estimate errs on the side of caution. Actual costs are
likely to be lower.

IV. CONCLUSIONS

The Taracorp site represents an exposure of long-standing to a
cumulative hazard among a relatively stable population. The
hazard is largely confined to a single contaminant and a single
environmental pathway. A number of sensitive sub-populations
exist in the affected area and a unique opportunity exists to
study the effects on these individuals utilizing new and
promising methodologies. IDPH is requesting assistance from
ATSDR not only in terms of financial support but also in terms o:
advice and participation in developing and implementing
appropriate study design, selection of study population size and
type, exposure and medical testing, and data analysis.
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Table

Pb

Peppers 0.119
Tomatoes 0.122
Banana Peppers 0.134
Cauliflower 0.198

(frozen)
Soil 1500

2 Eggplant 0.048
Tomatoes 0.066
Okra 0.128
Carrots 0.392
Soil 1100

3 Tomatoes 0.035
Cabbage 0.633
Peppers 0.053
Cucumber 0.083
Soil 1200

4 Okra 0.020
Banana Peppers 0.010
Tomatoes 0.005
Peas 0.002
Soil 53

5** Pepper 0.007
Tomatoes 0.007

6 Okra 0.014
Banana Peppers 0.010
Soil 97

7 Tomatoes 0.028
Squash 0.124
Okra 0.641
Beets 0.087
Beet Leaves 0.058
Soil 680

* Soil values are based on dry weight
** Site *5 is located across the street from Site #6. Therefore a

separate soil sample was not taken.
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On-site soils have shown lead concentrations ranging from 1550-43,300
rig/kg. Soil lead sampling demonstrated surface soil lead concentrations
in residential neighborhoods within 2000 feet east of the site at
approximately 386-3600 rag/kg. Other areas near the site have shown
similar concentrations of lead (400-3000 mg/kg}.

The results of quarterly air sampling in the vicinity of the site in 1986
were considerably below the National Ambient Air Quality (NAAQ) standard
for lead of 1.5 ug/m . Lead concentrations were detected in the air at
locations near the site ranging from 0.13-0.42 ug/nr.

B. Physical Hazards

There are no known physical hazards present at the ML Industries NPL Site.

Potential Environmental and Exposure Pathways

A. Environmental Pathways

1. Surface Water

The nearest surface water body to the site is the Chain of Rocks
Canal, which is located over one mile away. No drainage swales or
ditches were observed at the site which would connect storm runoff
from the site to this surface water body.

Studies conducted as part of the Remedial Investigation (RI) have
evaluated the characteristics of storm water runoff from the waste
piles on site. The runoff has contained concentrations of lead in the
range of 3-40 mg/1. • Runoff from the pile either infiltrates and
percolates to groundwater or evaporates.

2. Groundwater

The American Bottoms aquifer underlies the site. This unccnfined
eruifer is composed of clay, silt, and sand. It extends to at leasr
35 feet below the surface. Groundwater has been encountered at an
average depth of 24 feet below the surface. The site is underlain to
a depth of approximately 100 feet by alluvial, glaciofluvial, and
glaciolacustrine deposits, which become progressively coarser with
depth.

Water within the unconsolidated deposits beneath Granite City is used
for industrial purposes. At least 36 private wells have been reported
to be within two miles of the site. The RI stated, however, that it
was not known whether these wells are used as potable water supplies.
The Granite City Water System supplies :rcst of the drinking water to
the area residents. It uses the Mississippi River as its wat̂ r
source.
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Twelve monitoring wells were installed at and near the site in October
1982. Additional monitoring wells have been installed since this
date. Two on-site wells showed elevated concentrations, as compared
to background, of sulfates, dissolved solids, arsenic, cadmium,
manganese, nickel, and zinc. Off-site monitoring wells located
dcwngradient of the site did not show any contamination at the tire cf
the sampling.

Locally, the groundwater flows in a south-southwesterly direction
towards the Mississippi River. Groundwater underlying the site is
characterized by elevated levels of dissolved solids, sulfates, and
manganese and does not appear to be suitable for developr--r.t as a
potable water supply.

3. Soil

Ninety-eight surface soil sanples were taken from 52 locations on arxi
off the site (primarily from off-site areas). Most of the sanpies
were taken at depths of 0-3 and 3-6 inches below grade. Elevated
levels of lead were found in the soil.

The waste piles located on the site were sampled and elevated levels
of lead, arsenic, copper, and iron were found.

4. Air

The Illinois Environmental Protection Agency (ILEPA) operates several
air quality sampling stations in the vicinity of the site and has .
generated quarterly monitoring data since 1978. Air quality at the
monitoring locations near the site has been well within the NAAQ
standard for lead.

B. Human Exposure Pathways

Based on the environmental media that have been contaminated at the site,
the concentrations of contaminants that were found in these media, and tl-.e
potentially exposed population near the site, the human exposure pathways
of concern at the NL Industries site are as follows:

1. Inhalation cf contaminated dust/soil.

2. Ingestion of contaminated soil.

3. Dermal absorption of contaminants found in the soil.

4. Ingestion of contaminated groundwater.

Demoorachics and Land Use

The site is located within a heavily industrialized section of Granite
City, Illinois. Granite City is a community of approximately 40,000
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located across the Mississippi River from St. Louis, Missouri.
Residential and commercial areas are also located near the site. The site
is located adjacent to properties owned by Trust 454, Terminal Railroad
Associates, Inc., Illinois Central Gulf Railroad, Chicago and Northwestern
Railroad, and Tri-Cities Trucking, Inc. St. Lcuis Lead Recycler's, Inc.
is a tenant of trust 454.

Evaluation and Discussion

Because the soils and waste pile at the site are contaminated with lead
and other inorganics, there is the possibility that contaminated soil
particulates :nay become airborne and travel off-site as the result of
wind, traffic, remedial activities (i.e., excavating, trenching), or
recreational activities (i.e., bike riding). Remedial workers and others
that may gain access to the site may also be exposed to contaminants fcurd
in the soils via accidental ingestion or dermal absorption while involved
in en-site activities.

Because lead has been detected in residential surface soils at elevated
levels, children playing in the area may be at special risk from exposure
to contaminants because of the cumulative nature of their exposure and the
fact that they are the most sensitive subpopulation for lead induced
toxicity. In general, lead in soil and dust appears to be responsible for
blood lead levels in children .increasing above background levels when the
concentration in the soil or dust exceeds 500 - 1000 mg/kg (Baker, et al.,
1977; Mielke et al., 1984; Angle et al., 1984; Euggan and Inskip, 1985) .
The concentrations of lead found in the residanrial areas near the site
showed concentrations up to three times higher than these levels.

The water underlying the site does not appear to be suitable for potable
uses; however, this possible exposure pathway cannot be dismissed until
further information is available. Because it is not known if there are
private wells being used for drinking water supplies in the vicinity cf
the site, there is the possibility that residents are being exposed to
site-related contamination via ingestion of contaminated groundwater.

Particulate lead compounds can be absorbed into the body via both the
respiratory and gastrointestinal tracts with varying degrees of
efficiency. Lead exposure is linked with neurological effects, systenic
toxicity, including anemia and other hematologic effects, and reproductive
effects.

Conclusions and Recommendations

Based on the available information, this site is considered to be of
public health concern because of the risk to human health caused by the
likelihood of exposure to hazardous substances via inhalation, ingesticr.,
and direct contact exposures to contaminated soil. There is also the
possibility that the human population in the area is being exposed via
ingesticn of contaminated groundwater.

Page



If further environmental characterization, sampling from on-site areas, cr
sampling from impacted off-site areas become available, such material will
form the basis for further assessment at a later date.

ATSDR recommends the following for the protection of public health near
the site:

1. The contamination of residential soil in the vicinity of the NL
Industries Site should be accurately evaluated. Such an evaluation should
allow for an adequate determination of the levels of exposure of
individuals per residence. If residents, specifically children, are
indeed exposed to levels of contaminants, namely lead, which may result ir.
adverse health effects, actions should immediately be taken to prevent
further exposure.

2. It should be verified that there are no private wells being used as
potable water supplies in the vicinity of the site.

3. On-site workers involved in remedial activities should be equipped
with adequate personal protective equipment as required by the
Occupational Safety and Health Administration (OSHA) and recommended by
the National Institute for Occupational Safety and Health (NIOSH).

4. Air monitoring should be continued to insure that concentrations of
lead in the ambient air remain below NAAQ standards.
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I ) I N T R O D U C T I O N

During the last quarter of 1981, -the Illinois Environmental Protection
Agency's ( l E P A ' s ) air pollution monitor at 15th and Madison Streets in
Granite City registered an unusually high average of lead. The sudden
increase in airborne lead was unexpected because, up until then, the lead
levels had been declining at that location. A preliminary investigation
based on an analysis of meteorological data indicated that the lead came
from the direction of the nearby lead smelter (Taracorp Industries) and a
neighboring recycling operation (St. Louis Lead Recyclers). But a check
with company off icials and other area businesses did not reveal any
obvious cause, such as an air pollution control equipment malfunction or
a big jump in production. The average lead concentration at this
monitoring site has since dropped, but at another monitoring site, it is
still higher than the national health standard.

Up until the 1931-82 winter, the Agency thought that equipment and
operating improvements at the smelter and the declining amount of lead in
car exhausts would combine to bring airborne lead down to an acceptable
level. But the jump in the 1981 fourth quarter average indicated that
more may need to be done.

The Agency was concerned that the potential existed for another sudden
rise in airborne lead and that unidentified sources of lead emissions
might prevent the air quality of the area from improving. In mid-1982,
the Agency began a more intensive investigation into the sources of lesd
in the vicinity of the monitor at 15th and Madison. To help pinpoint all
the lead sources, another monitor was placed in the area. The Agency
also began taking dust samples from open areas, streets and parking lots
to get a more complete picture of where the lead was coming from and to
assess the extent of contamination.

As part of the study the Agency also tried to determine if lead ingestion
by people living in the study area is above recommended limits. Garden
vegetable samples were collected, water testing records were reviewed,
and soil sanoles were analyzed.

Another part of the study, conducted in cooperation with the Illinois
Department of Public Health ( IDPH) , focused on the potential health
effects of excess ive lead levels in the environment.

This study report has been prepared by the IEPA. Participating -" the
data collection phase of this study with IEPA were the Illinois
Department of Public Health, the United States Environmental Protection
Agency, the United States Food and Drug Administration and the City of

Granite City.

The hazard assessment portion of the study and the health-related
recommendations contained in this report were developed by the IEPA in
close cooperation v/ith the Environmental Toxicology and the Lead
Poisoning Control programs of the Illinois Department of Public Health.
Their input and critical review of Section X of this report were
particularly he"! pful.



II) SUMMARY, FINDINGS AND RECOMMENDATIONS
l

Although significant contamination of the environment exists in the
vicinity of the secondary lead smelter, the preliminary assessment
of the IEPA and the IDPH is that a major near-term risk to public
health is unlikely to exist provided that ambient air quality
levels do not exceed the National Ambient Air Quality Standard and
that routine personal health and hygiene measures are followed.
However, the high levels of lead found in the soil on and near the
smelter site are cause for continued concern. Because uncertainty
remains regarding the long-term health implications of these high
soil-lead concentrations, prudence dictates that dust control
measures be implemented immediately. Further ground water and
blood testing planned for the area will indicate what additional
pollution control measures are necessary to reduce health hazards.

A) Blood Samples

1. The Illinois Department of Public Health (IDPH) took
blood samples from 97 individuals in 43 households within
two miles of the lead smelter in Granite City during
November and December 1902.

2. The amount of lead and FEP (a lead-related enzyme) found
in the blood samples falls in the range considered to be
acceptable by health practitioners. No cases of lead
blood poisoning were found, nor were there any
excessively high blood lead levels. Blood-lead tests are
an indicator for lead exposure during the previous 90
days only. FEP tests, however, are indicative of longer
exposures. The IDPH considers a blood-lead level of 30
micrograms per deciliter (ug/dl) or greater, in
combination with an FEP level of 50 ug/dl or greater, to
be dangerously high. For children six years old or less ,
the blood-lead samples averaged 10 ug/dl and the FED

levels averaged 17 ug/dl.

3. Forty-six children age six and under were tested. This
is not as many as the testing program set out to obtain
and not enough to draw broad conclusions about the rest
of the children living in the area. The results of the
46 children's blood tests, however, provided no evidence
that there are lead-related health problems present in
the area. If the blood-lead and FE? levels of children
in the survey remained the same in the yes •- to come,
these children would not be expected to develop
lead-related health problems.

4. Because uncertainty remains in the conclusions drawn frcn
the blood sampling data, the IDPH will continue to offer
free blood tests to residents at its Granite City off ice
(4700 Nameoki Road, phone 613/931-4545).



B) Soil Samp!

1. Lead levels in the soil in some residential areas are
very high. Near the ledd smelter two surface soil
samples exceeded 5000 parts-per-million of lead.

2. Fifty surface soil samples gathered in Granite City,
Madison and Venice indicate that soil out to a distance
of one and a half miles from the lead smelter has higher
lead content than the levels of 50-100 parts per million
found in other communities.

3. Generally, soil within one-half mile of the smelter can
be expected to contain 1000 parts per million of lead.

4. Many other studies that have found high lead
concentrations in soil have also found high blood-lead
levels in people living in the same area. That
relationship was not found in this study.

5. The health and hygiene practices listed below are
generally recommended for anyone living in an
urbanized/industrialized area, but they are particularly
important for people living within about one-half mile of
the smelter because of the high lead levels in the soil.

A. Small children, generally six years old or less,
should not be allowed to play in dirt. However,
normal sport or play activities on dirt areas by
children and adults do not need H be restricted.

B. No one in the area, especially children, should put
dirt, dirty hands or dirty objects in their mouths.

C. Grass or other 'ground cover should be planted in
residential yards where dirt is exposed.

D. Children should not eat outdoors if they are likely
to get soil on food or on their hands while eating.

E. Everyone should wash their hands and faces
thoroughly before eating.

C. Water Samples

1. Four groundwater monitoring wells were drilled by
Taracorp at the Agency's request in November, 1982.

2. The initial groundwater samples have shown no significant
lead pollution. However, not enough samples from
different locations have been taken to draw conclusions.
Sampling is continuing.



3. Gram' City, Madison and Venice do nc jse groundwater
as tht.r source of drinking water. Drinking water test
results fall well below the State's standard of 50 ug/1
for lead.

4. A soil sample taken at the 14-15 foot level while
drilling one well revealed an unusually high
concentration of lead (2700 parts per million). Samples
taken in the same boring at 5, 10, 20, 25 and 30 feet
showed lead concentrations no higher than 50 ppm.
Further sampling will have to be done to determine the
cause of the high lead level at the 15-foot depth which
was just above the water table.

5. Surface water runoff goes into the c i ty 's storm sewer
system and subsequently to the waste water treatment
plant. The effluent from the treatment -'ant meets lead
water quality standard-.

D. Garden Samples

1. In the fall of 1982 vegetables were taken from seven
gardens in Granite City and analyzed in a United States
Food and Drug Administration laboratory for lead. Soil
samples were taken from each garden to see if a
correlation existed between lead in the soil and lead in
vegetables.

2. The garden vegetables analyzed included: peppers,
tomatoes, banana peppers, cauliflower, eggplant, okra,
carrots, tomatoes, cabbage, cucumbers, oeas, squash, and
beets.

3. Health experts estimate that on the average children 0-2
years old take in approximately 100 ug of lead each day
in the food they eat. By the time children reach 3 1/2
years old they are taking in approximately 210 ug each
day. The vegetables analyzed in this study showed higher
lead levels where soil-lead concentrations were vgh.
However, the levels were still low relative to the normal
dietary intakes noted above.

4. Nevertheless, because of the high lead content of the
soil, there are several recommendations that people with
gardens within one-half mile of the smelter should fo l low:

A. All vegetables from home gardens should be washed
thoroughly before being eaten.



B. rden soil should be tested per. yically for
phosphorous and pH levels. A neutral pH helps
inhibit plant uptake of lead, as does an adequate
amount of phosphorous.

C. The Madison County Cooperative Extension Service
Office (618/656-8400) can advise people on how to
collect a proper sample and where to send it for
analysis. It will cost approximately $4 to have the
phosphorous and pH tested. Additionally, the
extension adviser will interpret the test results
for gardeners and instruct them on how much lime or
fertilizer needs to be added.

E) Air Samples

1. Lead monitoring began in Granite City and the rest of the
State in 1978. Since then, the lead monitoring site at
15th and Madison Streets in Granite City has recorded 14
violations of the federal lead health standard (1.5
micrograms of lead per cubic meter of air as a quarterly
arithmetic average).

2. The highest quarterly average at 15th and Madison was 7.3
ug/m3, measured in the last quarter of 1981. Prior to
that, the highest average was 4.4. Since 1981 the
highest quarterly average has been 1.9 ug/m3.

3. Wind speed and direction studies for those days when the
highest ambient air concentrations of lead were measured
show that the lead was coming from the direction of the
Taracorp lead smelter.

F) Lead Source Evaluation

1. The Taracorp facility, which was purchased from N.L.
Industries in 1979, is a secondary lead smelter located
in Granite City. It takes lead from discarded batteries
and other lead bearing wastes and reprocesses it into
products such as sheet lead, solder, shot gun pellets,
lead wool and lead ingots. The major process emission
sources at Taracorp include a blast furnace, a rotary
furnace, lead melting kettles and a battery breaker.

2. The smelter property contains a three-acre storage pile
of broken batteries, blast furnace slag and other lead
waste products.

3. Surface soil samples taken at the rear gate of the
Taracorp smelter contained 140,000 to 300,000 parts per
million (or 14 to 30 percent) lead.



4. On October 1, 1982, Taracorp Industrie' filed bankruptcy
under apter 11 of the Federal bankru cy laws and is
seeking reorganization.

5. St. Louis Lead Recycled, which began operation in 1980,
is adjacent to Taracorp. Since 1982 it has been
reclaiming lead from Taracorp's waste pile.

6. The lEPA's preliminary evaluation of these two operations
indicates that lead emissions should be reduced.
Consistent with this conclusion, the Agency has taken the
following related actions:

A. Denied a recent permit renewal application submitted
by Taracorp for its blast furnace and associated
equipment. Taracorp has appealed this denial to the
Illinois Pollution Control Board.

B. Coordinated with USEPA to obtain a formal
engineering review of Taracorp and St. Louis Lead
Recyclers and make recommendations regarding
potential control measures. This review has been
completed and a report is currently being prepared
by USEPA.

C. Requested the Illinois Attorney General to review
the number of environmental law violations found at
these sites and to obtain legally binding agreements
from the companies regarding the implementation of
control measures.

7. Although additional analytical work is underway to
further delineate the sources of lead emissions, the IEPA
believes that certain dust control measures should be
implemented immediately to minimize lead emissions.
These measures include: on-site traffic control; the
paving or treating of roadways, parking lots and other
traffic areas; regular cleaning of paved areas; covering
open dirt areas with vegetation; and, fencing to reduce
wind erosion. These and other measures, as they are
developed, will be incorporated in the Attorney General's
enforcement activities.

Ill) STATE IMPLEMENTATION PLAN FOR AIR POLLUTION CONTROL

The United States Environmental Protection Agency (USEPA) officially
listed lead (Pb) as an air pollutant on March 31, 1976 and proposed
regulations for a National Ambient Air Quality Standard (NAAQS) on
December 14, 1977. After a lengthy comment period, final designation of
a NAAQS of 1.5 micrograms of lead per cubic meter of air (ug Pb/m^)
averaged over a calendar quarter was promulgated on October 5, 1978. On
the same date, regulations for states to follow in developing a lead
pollution control plan were also issued.



The IEPA completed tl Illinois State Implementation i an (SIP) for Lead
(Vol. 9 of the Illinois SIP) in February 1981. Sixteen locations in the
State were closely examined, but none wetre judged to present potential
health problems, with the exception of the Granite City-Madison-Venice
area.
IEPA formally submitted the Lead SIP to USEPA on July 21, 1981 and
requested that two congressional townships (R10W, T3N; and R9W, T3N which
encompass the civil townships of Venice, Nameoki and Granite City) in
Madison County be designated nonattainment. In the March 22, 1982
Federal Register (Vol 47, No. 55) a final rulemaking was published by
USEPA stating that the State had adequately demonstrated attainment and
maintenance.of the NAAQS for lead in all areas of the state except
Granite City-Madison-Venice. The State is required to develop a control
plan for the area that will ensure attainment and maintenance of the
NAAQS. The control program measures implemented subsequent to completion
of the Granite City-Madison-Venice lead study will form the basis for
revision of the SIP.

The problem in the area is principally related to past and current
emissions associated with a secondary lead smelter. This facility is
presently owned by Taracorp Industries; however, prior to the fall of
1979, the facility was owned and operated by N.L. Industries. The
analyses presented in this report and SIP Volume 9 indicate that current
emissions from the facility still significantly contribute to air quality
levels exceeding the national lead standard and that residual lead
build-up in the soil surrounding the plant also contributes significantly
to the ambient lead problem.

IV) HISTORY OF AFFECTED AREA

The area with significant lead environmental contamination includes
southwestern Granite City, northern Madison and northern Venice.

Data on the highest ambient air lead concentrations and the most
significant lead emissions has focused attention on a section of land
containing two major facilities: Taracorp Industries, a secondary lead
smelter; and St. Louis Lead Recyclers, a lead reclamation facility.
Taracorp purchased the existing secondary lead smelter from
N.L. Industries (formerly National Lead Company) in August of 1979.
N.L. Industries took over the facility from the United Lead Company in
1928. The United Lead Company had acquired the facility from the Hoyt
Metal Company in 1903. Most of the smelter is believed to be of original
construction.

St. Louis Lead Recyclers came into existence in 1980. The company's
original purpose was to reclaim lead from batteries. However, it soon
entered an agreement with Taracorp to begin reclaiming lead from
Taracorp1s waste pile. Reclamation operations on the waste pile began in
1982.

Many other industries are located in the general area but none of them
appear to contribute substantially to the lead problem.



V) PROCESS DESCRIPT . OF TARACORP AND ST. LOUIS LEA, rfECYCLERS

A) Taracorp .t

Taracorp is a secondary lead smelter which produces numerous
lead products. These products include sheet lead, solder, shot
gun lead pellets, lead wool, powdered lead and secondary lead
ingots. The facility has a blast furnace (cupola), a rotary
furnace, a number of lead melting kettles, a battery breaker
operation, a natural gas fired boiler, and air pollution control
equipment including several baghouses, cyclones, and an
afterburner. A schematic of the Taracorp operation is provided
in Figure V-l.

S) St. Louis Lead Recyclers

St Louis Lead Recyclers reclaims various materials from the
Taracorp waste pile. The process consists of the following
steps:

1) Material from the waste pile is placed in a dump truck with
a frontend loader. The truck is then weighed.

2) The material is then screened and hand sorted. Slag,
matte, and trash are loaded back in the truck and
reweighed. This weight is subtracted from the weight of
material originally removed from the pile. The slag,
matte, and trash have been returned to the pile in the
past. However, the future disposition of this material is
in question.

3) The remainder of the sorted material (battery cases, scrap,
etc.) is transported to the recycling process.

4) The material for recycling is first crushed, shredded, and
sprayed with a surfactant.

5) A wet separation process separates the lead oxide ?.nd
elemental lead from the plastic and hard rubber (f-cm
battery cases).

6) An additional process separates the lead oxide from
elemental lead. These materials are sold back to Taracorp,
following aggregation in a quick-melt furnace.

7) The plastic and hard rubber are separated by floatation and
washed. The plastic is sold to a plastic recycler. The
hard rubber is presently being stockpiled while a market
for it is being sought.

8) Water used in the process is clarified and recirculated.
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VI) AIR POLLUTION ^ESSMENT

A) Air Quality Monitoring

The IEPA's Division of Ai'r Pollution Control has been
monitoring ambient levels of lead on a statewide basis since
mid-1978. Prior to 1978, lead air quality data were collected
only within Cook County by local agencies. Table YI-1 lists
the quarterly ambient lead averages (based on individual
24-hour samples taken every six days) for monitor locations
(see Figure VI-1) in Granite City which have exceeded the
Federal lead standard of 1.5 micrograms per cubic meter
(ug/m3) 35 a quarterly arithmetic average. The highest
recorded quarterly average in Illinois was 7.3 ug/m3f
monitored at the 15th and Madison Street monitoring site.
This same site has recorded 14 violations of the lead standard
during the period 1978 through 1982. This is the most
violations recorded at any monitoring site in Illinois. The
ambient lead data is presented graphically in Figure VI-2.

Table VI-1
Ambient Lead Monitoring Data Summary

(1978 - 1982)
Quarterly Averages (ug/m3)

Yr/Qrt 15th & Madison 20th A Adams Roosevelt & Rock Rd. 1733 Cleveland

0.6 0.7
4.4 1.3
4.0 1.7

1.0 1.3
0.9 1.2
1.1 1.3
2.6 1.2

0.5 0.6
0.6 0.5
0.5 0.7
0.6 1.4

1981 - 1 2.1 0.5 0.5
2 1.0 1.6 0.9
3 1.8 0.5 1.1
4 7.3 0.5 0.9

1982 - 1 1.9 0.8 1.1
2 1.6 0.9 1.5
3 1.1 0.5 0.6
4 0.9 0.6 1.8 1.5

1978 - 1
2
3
4

1979 - 1
2
3
4

1980 - 1
2
3
4

3.1
1.7
4.4

2.6
3.2
2.0
3.0

3.0
1.2
1.0
1.9
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îLUJ
> V :\ ' I '

_J /

_ll_^., L

\
/s'•' .<

/ / n

Roosevelt and Rock Roads |
| ®20th and Adams i ,-
| (D 1 733 Cleveland
• ® 1 5rh and Madison
ji "B-t Smelter Site T/



VI Oiinrlcily Ainhiriif \ir I <-;id levels lor Sclcilfd (ir.iuilc- Ciiy Mtinilois

I .Slh :in<l Mailisnii Si in-is
20lli :iiid Athiins Slnvls

0.5O

•'SI I')S2



B) Monitoring/Meteorological Analysis

To help pinpoint the emission sources contributing tc high lead
levels, composite wind frequency distributions were generated
for each of three monitoring sites (15th and Madison, 20th and
Adams, and Roosevelt and Rock Road) for days in 1981 and 1982
with lead concentrations greater than or equal to 1.0 ug/m^.

The wind data used in the analysis was taken from the IEPA
monitoring sites in East St. Louis and Edwardsville and the
National Weather Service's station at Lambert Field in St. Louis.

Figure VI-3 is a graphical depiction of the composite wind
frequency distributions (pollution roses) for 1981. Figure YI-4
depicts the wind directions ajt each site on high ambient lead
concentation days in 1981. This cross-hatched area is
indicative of the location of the most probable lead emission
source contributing to the high lead concentrations.

The same type of analysis was performed for 1982 wind data.
Figure YI-5 depicts the pollution roses for the four monitors
exhibiting high lead levels in 1982. Figure YI-6 depicts the
range of the peak directions at each site on high ambient lead
concentration days in 1982. Again, the cross-hatched area
indicates the location of the most probable source contributing
to the high lead concentrations. Taracorp Industries and St.
Louis Lead Recyclers are located within the cross-hatched area.
Less emphasis should be placed on the new monitor at 1733
Cleveland since it it was only recently installed and, thus,
operated for less than one-fourth of the entire year.

C) Deposition Patterns

Soil samples were taken throughout the area. Samples used to
determine deposition patterns were taken from vegetated areas in
which there was no evidence of recent disturbance (these samples
were termed "Soil A"). In addition to determining the
concentration of lead, several other metals were examined.
Arsenic, antimony and tin were evaluated because they are
generally present in significant quantities in lead smelter
emissions.

Figure VI-7 presents the results for lead. Because of the
relatively small sample size, these isopleths (i.e., lines
connecting ooints of equal concentration) should be considered
only rough approximations of equal soil-lead concentration areas.

13
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0) Major Emissi. . Sources

Emission sources at the smelter, the recycling operation and
adjoining grounds can be placed in two general' catagories:
process, and fugitive sources.

1) Process Sources

The Taracorp-blast furnace (and associated activities) is
the largest process source in the area. Materials handling
activities prior to loading of the furnace skip hoist are
discussed under the fugitive source section. Beginning
with the loading of the skip hoist, however, significant
process fugitive emissions are likely. The loading of the
skip hoist and the subsequent charging of material into the
furnace is poorly controlled. The charging of materials
such as lead flue dust can cause significant emissions.
Tapping operations are also poorly controlled and may
contribute substantial emissions. Although under normal
operations an attempt is made to control exhaust gases from
the blast furnace, the overall system configuration does
not represent good engineering practice. Under malfunction
or charge bridging conditions, excess emissions are likely.

The rotary furnace is a second major potential emission
source when in use. Poor hooding capture efficiency may
allow significant emissions to escape into the "Mixed
Metals A" building, where they are subsequently emitted to
the ambient air.

Numerous kettles and operations throughout the facility are
uncontrolled. Although not major sources taken
individually, such sources may contribute substantial
emissions when taken together.

Other process sources at both Taracorp and St. Louis Lead
Recyclers should not contribute significant emissions under
normal operations, but may be major sources under
malfunction situations.

2) Fugitive Sources

Fugitive emissions are a significant cause of air quality
problems in the area.

Handling of lead bearing material, particularly flue dust
and battery plates, may result in significant emissions.
This is especially true for the materials handling
activities associated with blast furnace operations.
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As dis ised in Sect ion IX, Land Pol lu n Problems, the
soil on-site is heavily contaminated with lead.
Resuspended dust from vehicular traff ic is well as wind
blown dust from the ground and waste stoVage piles can
produce large quanti t ies of lead particulate.

Addit ionally, the working of the waste pile can generate
significant fugi t ive emissions.

E) Receptor Modeling

A detailed dispersion modeling analysis of lead air quality in the
Granite City-Madison-Venice area was completed by the IEPA in
February 1981. This analysis, which is discussed in detail in Volume
9 of the Illinois State Implementation Plan ( S I P ) , indicated that
both plant-related and non plant-related ( i .e., fugitive emission)
sources contribute to the elevated lead air quality levels in the
area. The study also explained that a portion of the elevated lead
levels in the area could not be accounted for with the emissions
inventory that was used.

To provide for a more definitive analysis, a refined lead emissions
inventory has been developed based on a more complete understanding
of sources in the area. The factors contributing to this better
understanding are as fo l lows:

1) improved guidance concerning source emission factors;
2) more detailed knowledge of plant operations;
3) results of soil- lead sample analyses; and
4) updated estimates of lead emissions associated with motor

vehicle activity.

To take advantage of the latest analytical tools available for
verifying the significant sources of lead in the area, the IEPA has
begun using receptor modeling techniques.

Until recently, dispersion models have been relied upon to apportion
source impacts based upon assumptions regarding emission '"actors,
plume behavior and meteorology. These models are sometimes net
sufficient to accurately assess short-term source impacts or account
for the sources contributing the total mass at a particular monitor.
This is largely the result of the difficulties involved in developing
realistic 24-hour inventories. In many instances receptor models,
which incorporate data collected at a receptor (monitor) in order to
deduce source impacts, have proven to be better for the short-term
investigation of particulate sources. Receptor models can best be
used in a complimentary fashion to improve accuracy and add
confidence to the dispersion modeling analysis.
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In this study the uiiemical Element Balance (CEB) mo-.il, which matches
source chemical "fingerprints" to those measured at the monitor in
order to back-calculate the contributions from specific sources and
source c lasses , is being used. This method requires that the
suspected sources of lead and the monitor filters be analyzed for
several chemical species by percent weight. X-ray fluorescence is
recommended as a cost-effective and efficient method of analysing the
samples for the spectrum of elements needed to explain the bulk of
the particulate mass collected at the monitors. In the CEB model
certain "fitting" elements are chosen based on experience and trial
and error. These are used to construct a set of predictive
equations, which are weighted to account for the uncertainties in the
measurements of the various chemical species. This set of equations
is then iteratively solved using statistical techniques. When an
adequate fit is achieved, the mass contributed to the monitor by each
source is computed for that day. By analyzing multiple days and
considering meteorological data, an adjustment can often be made to
the various emission factors used in dispersion modeling. Dispersion
modeling analysis is still the best approach to determining the
spatial extent of pollutant concentrations.

The CEB model has been programmed and is working. Some minor program
refinements and test runs are necessary before the actual data is
analyzed. Source samples have been collected and monitor filters
have been selected for the chemical analysis. Arrangements have been
made through USEPA Region V to have the chemical analysis performed.
The company which is performing the analysis has extensive experience
in both x-ray fluorescence and receptor modeling. Analysis of the
filters by the contractor will be completed by the end of May 1983.

F) Ai r Quali ty Modeli ng

To further refine the dispersion modeling done previously, more
extensive analyses will be conducted using the Industrial Source
Complex Model (ISO. This model is listed as the USEPA Guideline
Model designed to evaluate air quality in the vicinity of industrial
complexes.

Point source, area source, and mobile source emissions are input to
the model consistent with IEPA understanding of their operating rates
during 1981. As it becomes available, the information resulting from
the receptor modeling analysis will be used to supplement and refine
the inventory which has been prepared. The results predicted by the
model for each calendar quarter will be compared with lead air
monitoring data collected during the same period. Based on these
results, a correction factor will be developed for subsequent use
with the model in this area.

Surface meteorological data collected by the National Weather Service
(NWS) at St. Louis Lambert Field is being used. Upper air data from
the nearest NWS site (Salem, Illinois) is being used as a basis for
mixing height information.



TThe portion of th Vanite Ci ty-Madison-Venice are eing evaluated
consists of a c i r ._,ar area, one mile in diameter, ^entered on the
Taracorp faci l i ty. The density of theoretical receptors is greatest
near the center of the area.

The revised air quality modeling analyses will be completed in the
summer of 1983. These analyses will assist in determining the need
for and adequacy of additional control measures beyond those already
being considered.

VII ) GROUNDWATER POLLUTION ASSESSMENT

The Gran ; te City-Madison-Venice area is located in the American
Bottoms wnere the soil consists principally of sand to a depth of
about 120 feet. Although lead is generally insoluble and does not
readily migrate through soi l , the sandy conditions of the area, as
well as the potential acidic conditions caused by the presence of
battery acid, make the l ikelihood of groundwater contamination much
more significant.

The groundwater in the area is not used for public consumption.
Several industries do use groundwater for process purposes,
including 3.6 million gallons per day by Granite City Steel. The
public water supply in the area is drawn from the Mississippi River
and complies with the lead drinking water quality standards.

Four monitoring wel ls were installed by Taracorp in November 1982.
lEPA's opportunity to provide input as to the location of these
wells was minimal, "he locations of the. wells is indicated in
Figure VI I -1. The initial sample results for lead (as evaluated by
IEPA) are presented below.

Table VII-1. Lead Concentrations in Groundwater
(micrograms per liter - ug/1 )

Well Well Well Well
G101 G102 G103 G104

~~*T "TO"

Since the drinking water standard for lead is 50 ug/1, the l*ad
concentrations do not appear significantly elevated. However, the
variation among wel ls with regard to lead concentration cannot be
readily explained. In addition, these results are only preliminary,
and no final conclusions should be drawn until additional samples are
taken and at least one additional well is in place.

During the boring of '/Jell G101, soil samples were obtained at every
f ive-foot interval. These samples were then split with Taracorp and
subsequently analyzed. The results of the Agency's analysis for lead
is as fol lows:



Figure VII - I : Ground Water Sampling Well Locations

Horing anil Monitor Well I.

IM = GIOI
U-2 = GI02
11-3 = GI03
H-4 = GI04



Table V I I -2 . .ead Concentrat ions at Var ious o .^ ths in Soil
Taken from Boring of We l l G101 (parts per mi l l ion)

Sample Depth Lead Present in ppm

(data in feet 4 - 5.5 feet 43
below ground 9 - 10.5 feet 51
surface) 14 - 15.5 feet 2700

19 - 20.5 feet 43
24 - 2 5 . 5 feet 14
29 - 30.5 feet 13

From the preliminary data it appears that the lead may be migrating
down through the soil 14-15 feet below ground surface and
precipitating out. Further sampling will have to be done to
determine the cause of the high lead level at this depth.

Listed below are the water elevat ions from the monitor ,-jlls. Notice
the rise in elevation between the November and January sampling. The
water elevations show a general movement of the groundwater to the
southwest.

November 16, 1982 January 26, 1983 February 28, 1983

G101 399.3 402.8 402.9
G102 399.2 ----- 4G1.5
G103 398.2 402.1 ' 401.9
G1C4 397.7 400.5 40C.5

The water table during these three sampling periods was slightly
below the level of the soil sample that had the 2700 ppm of lead. It
appears from the water chemical analysis that at this time the lead
is being tied up in the soil. This does not mean that the lead
cannot become mobile again.

G101 was intended to be the upgradient well but it appears from the
groundwater analysis data, for pollutants other than lead, to be
affected by the waste pile. Therefore, another upgradient w^ll north
of the site is needed. This should be drilled and constructed in the
same manner as the previous set of wells. Another boring south of
the site taking frequent soil samples and having them analyzed for
lead would help to confirm the present data from the initial boring
and the speculation on the movement of the lead down through the
soi ls .
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VIII) SURFACE WATER . ̂ L'JTION ASSESSMENT

A) Taracorp

The lEPA's Division of Water Pollution Control has never issued
Taracorp any permit. However, permits are required for the
battery acid neutralization system and the oil skimmer in the
Pipe Department. A permit application for the neutralization
system was received on January 17, 1983, but was found to be
incomplete. The application was denied on February 25, 1983.

In addition, Taracorp has not characterized the lead
concentration of runoff from their property. This runoff enters
the Granite City combined sewer system and may contribute to
water pollution through overflows or through problems caused in
the Granite City treatment plant. Although effluent from the
treatment plant meets State requirements, the lead content of
the sludge is among the highest in the State. This sludge is
currently being disposed of in an approved landfill.

8) St. Louis Lead Recyclers

St. Louis Lead Recyclers holds a State permit for its
pretreatment facility. The discharge point appears to be in
compliance with all applicable rules, and no additional
discharge points are believed to exist.
However, the grounds of St. Louis Lead Recyclers (which are
leased from Bank Trust 454) are extensively contaminated with
lead. In addition, St. Louis Lead Recyclers has over 6,000 tons
of processed hard rubber, contaminated with lead, piled outside.

IX) LAND POLLUTION ASSESSMENT

A) On-site

Taracorp maintains a waste pile of lead bearing scrap covering
approximately three acres and containing about 200,000 tons of
material. The degree to which this pile extends below ground is
unknown. The analyses of samples taken from the pile indicate
that these materials are high in lead content. Slag and matte
generated from the blast furnace operations are still being
deposited on the pile. Because of the high lead content of the
material in the pile, further evaluation of potential health
hazards is planned.

In addit.on, operations of St. Louis Lead Recyclers involve
transferring large quantities of wastes from one location to
another. In sorting the material to be recycled, slag, matte
and trash are separated out and piled in the open.

25



The hard ru_jer generated from the recycling process was
spread-out over the Sank Trust 454 property as ground cover
during the summer of 1982. Excess rubber was placeu in an
outdoor storage pile. Because of the high lead content of the
hard rubber, St. Louis Lead Recyclers took up the spreadout hard
rubber and placed it on the storage pile to reduce leaching and
reintrainment. Process changes have also been made to reduce
residual lead.

Total soil -lead analyses were performed at several locations on
the s i te grounds. Samples were taken near the rear gate area of
Taracorp in August of 1982. These samples indicated that the
soil contained 300,000 ppm (30 percent) lead. Subsequent to
this finding, St. Louis Lead Recyclers removed the top few
inches of soil (when they removed the hard rubber) and Taraccrp
applied gravel to the immediate area. Samples taken after this
indicate that soil in the rear gate area still contains about
140,000 ppm lead. Samples taken on other portions of the Bank
Trust 454 property indicate high lead levels in the soil. The
results of this sampling are presented in Table IX-1 , and the
locations of the sampling points are shown in Figure IX-1 .

Table IX-1. Soi l -Lead Concentrations for On-Site Samples

Sample Concentration (ppm Lead) Date of Samjle

A 12,000 (3/19/82)
3 75,000 (8/19/82)
C 300,000 (8/19/82)
D 300,000 (8/19/82)
E 5,100 (1/27/83)
F 86,000 (1/27/83)
G 140,000 (1/27/83)
H 48,000 (1/27/83)
I 67,000 (1/27/83)

B. Off -site

Soil samples were taken from neighborhoods in the vicinity of
the smelter. Four types of samples were taken: "A", "B", "C" ,
and "Garden". "A" and "3" samples were taken with a standard
soil borer/auger, one inch in diameter. The sampler was rotated
as it was pushed into the soil to prevent compression of the
sample. Only the uppermost inch was removed from the core and
placed in a container. No attempt was made to remove
vegetation, but this was not used in the profi le's dimension.
This procedure was repeated three times to obtain a composite
sample. Each sample was removed at a distance of no less than
10 feet from any other sample. Care was taken to select
undisturbed soil and to avoid removing a sample within 10 feet
of painted structures, former structures, waste piles, roadways,
or painted playground equipment.
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Each sample ype is discussed below:

"Soil A" - These samples were taken primarily to determine long
term deposition patterns. The samples were taken from vegetated
areas where the soil was unlikely to have been recently
disturbed.

"Soil B" - These samples, which were intended to indicate levels
to wnicn children would most likely be exposed, were taken from
open dirt areas in yards, playgrounds, etc. Samples were split
between IEPA, IDPH and USEPA.

"Soil C" - These samples (2) were taken to determine the depth
to which high lead levels may extend in the soil. The above
protocol was used except that one nine-inch core was taken
instead of three one-inch cores. The nine-inch core was divided
into three, 3-inch sections for analysis.

"Garden" - As a part of the garden vegetable sampling program,
soil samples were taken from each garden sampled. The samples
were taken from tne top three inches of soil with a spatula.

The results of "Soil A", "Soil B", "Garden" and the top
three-inch section of "Soil C" samples are presented in Figure
IX-2. It can be seen that the soil concentrations are generally
highest in the immediate vicinity of the smelter and decrease
with increasing distance. Using "Soil A" samples as the most
reliable upper estimates of soil concentration (because they
represent undisturbed soils) and recognizing that the other
samples may underestimate typical surface soil concentrations,
some rough lead concentration isopleths can be drawn. This has
been done in Figure YI-7. The implication of these soil
concentrations is discussed in the Hazard Assessment Section.

The "Soil B" values presented in Figure IX-2 are averages of
values reported by IEPA, tDPH and USEPA. The agency-specific
values are generally in good agreement, and provide confidence
in the reliability of the laboratory results. The values are
presented in Table IX-2.

29



F -e IX - 2: Surface Soil Sample Resu... ippm Lead,
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Table IX-2.

Sample Number

SB102

SB103

SB 104

SB105

SB201

SB202

Sc -Lead Concentrations for "Soil * Samples (ppm)

Avg.
2T90

770

982

176

51

116

91

IEPA
ZOT

800

950

200

59

120

120

IDPH

759

995

159

44

108

76

USEPA
1700"

750

1000

170

49

120

76

"Soil C" sample results, presented in Table IX-3, demonstrate
that lead contamination extends at least as far as nine inches
below the surface.

Table IX-3. Soil-Lead Concentrations for "Soil C" Samples (ppm)

Sample Number
SCTOT
SC201

0-3"
57DTT
1900

3-6"norr
810

6-9"
T9TT
980

X ) HEALTH HAZARD ASSESSMENT

Through the use of environmental quality data, a rough estimate of
human exposure to lead can be made. Comparing the exposure estimates
to what is known about the toxicity of this substance, an estimate of
the likely health effects can also be made.

In addition, attempts have been made to directly measure the extent
of lead exposure in the population. This has been done by the
Illinois Department of Public Health (IDPH) through a survey of
blood-lead levels in the community. These measurements can aid in
the overall assessment of the potential health hazard.

The hazard assessment is made by combining these factors. Exposure
estimates can be compared to what is known about acceptable exposure
levels; estimated blood-lead levels can be compared to acceptable
blood-lead levels; and measured blood-lead and FEP levels can serve
as direct checks on the estimates.
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Toxi':1ty ot aad

1) Routes of Exposure and Absorption

Inhalation

Lead can be absorbed into the bloodstream by inhaling
airborne participates containing lead. The rate of
absorption depends on the particle size, the chemical
species of lead, as well as factors specific to the
individual. Although the relationship between ambient air
lead concentrat ions and blood-lead concentrations varies
considerably among individuals, nearly all studies have
demonstrated ratios of 1:0.5 to 1:4.0 (ug/m3 pfa to ug/dl
Blood-Pb). Most studies report ratios of 1:1 to 1:2 (Ref.
1, pp 12-25, 12-29). Although USEPA has stated that no one
ratio can accurately describe the air lead to blood lead
ratio in all cases, one was selected by the USEPA as being
representative of study results when the NAAQS for lead was
proposed. The ratio was 1:2, indicating that a change in
the ambient air lead concentration of 1 ug/m3 results in
a corresponding change of 2 ug lead per deciliter (dl) of
blood (Ref . 3, p 41211).

Data cited in USEPA's Preliminary Draft Air Quality
Criteria Document Generally supports a linear relationship
in the range of 1:1 to 1:4 for relatively low ambient
concentrations (3 .2 ug/m3 Or less) (Ref. 4, p. 13-27 to
13-29) .

Oral Ingestion

The gastrointestinal tract is not as efficient in absorbing
lead as the lungs. Absorption rates vary with a number of
factors, including age, form of intake (food, soil, water,
etc . ) , and nutritional factors. The chemical species of
the lead may also be Important. In general, adults will
absorb 10-15 percent of ingested lead, but children may
absorb up to 50 percent (Ref 1, p 10-2; Ref 4, p 13-5; Ref
6, p C-16) .

Scientific studies have not developed a precise
relationship between ingested lead and blood-lead levels.
A general relationship of a 3-6 percent increase in
blood-lead for a doubling of soil-lead concentrations has
been noted in some studies (Ref 1, p 12-32) . However, it
is uncertain how much of this is due to inhalation and how
much is due to ingestion. The relationship between
blood-lead and soil-lead is discussed further in subsection
X ( C ) .
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Food J water inta'<e and its relationship to blood-lead is
also unclear. Although a general relationship of 6 ug/dl
blood-lead for every 100 ug of daily dietary lead intake is
suggested by various studies, there are many variables
determining this rate, and the rate for children is
expected to be higher (Ref 1, p 10-4, p 12-32).

Maximum acceptable daily dietary intake for children has
been estimated to be 300 ug/day, with only 150 ug/day
allowed for children under age three, and only 100 ug/day
for infants under six months (Ref 7, p 5).

2) Distribution and Elimination

Once lead has entered the blood stream it has a high affinity
for bone deposition. Roughly 95 percent of the lead found in
adults is contained in the bones (Ref 1, pg 10-5). However,
only about 72 percent of the lead in children is in the bones.
More is found in the soft tissues, increasing its availability
for recirculation (Ref 5, p C--20).

Blood-lead concentrations generally level off after a few months
of constant exposure. This does not represent a true
equilibrium level, however, as elimination of lead following
termination of exposure generally takes much longer when the
exposure occurred over several years as opposed to several
months (Ref 5, p C-20: Ref 6, p 417).

In adults, lead is eliminated primarily through the urine, with
fecal elimination and loss of epithelical tissue being of
secondary importance. In children, however, fecal elimination
appears to predominate (Ref 6, p 418).

3) Biological Effects

Lead intoxication has been associated with severe neurological
disorders such as profound retardation, tremors, and loss of
memory. Coma and death, though rare, have occurred in some
extreme cases. However, these problems occur at much higher
dosages than would normally be expected from environmental
pollution (Ref 6, p 418). Environmental exposures can cause
more subtle toxic effects such as blood system dysfunction,
psyco-neurologic dysfunction, kidney dysfunction, and
reproductive impairment.

Blood System Dysfunction

Anemia is presently considered to be the toxic effect
occurring at the lowest excess blood-lead level. The
anemia apparently can result from two separte effects of
lead on the blood system (Ref 1, p 11-7 to 11-14). One
effect is an increase in the fragility of the red blood
cell membrane. The result is to decrease the average
lifetime of red blood cells in the circulatory system.



The se, .d effect is a reduction in the ate of synthesis
of "heme", which is a molecule used to make the hemoglobin
in red blood cells. The result is to decrease red blood
cell production. One of the mechanisms by which this is
believed to occur is the inhibition of a particular enzyme
used in heme synthesis. Although inhibition of this enzyme
occurs at blood-lead levels as low as 10 ug/dl, sufficient
inhibition to significantly interfere with heme synthesis
and result ifi amenia apparently does not occur until
blood-lead levels of approximately 40 ug/dl. Thus, 40
ug/dl was considered a "threshold" level in the development
of the NAAQS by the USEPA. However, USEPA designated 30
ug/dl as the maximum allowable level for children to
provide an adequate margin of safety (Ref 2, p 46253) .

Another result of enzyme- inhibition in the heme synthesis
process is the buildup of an organic chemical,
protoporphyrin, in the erythrocytes, or red blood cells.
Although not perfectly correlated with blood-lead levels, a
test of erythrocyte protoporphyrin, or "EP", levels is
often used as a screening technique for lead poisoning and
is a better indicator of long-term (greater than 90-day)
exposure.

Psyco-neurologic Dysfunction

Lead poisoning can cause profound psyco-neurological
dysfunctions. Children appear to be the most susceptible
portion of the population. Research has indicated that
blood-lead levels as low as 50-60 ug/dl can cause
signif icant psyco-neurological disorders (Ref 1, pp 11-18
to 11-26).

Since the publication of USEPA's 1977 Air Quality Criteria
Document for Lead, many studies have been released on
psyco-neurological effects at blood-lead levels of 30-40
mg/dl and below. The preliminary draft of the revised
criteria document discusses these studies (Ref 4, pp 12-38
to 12-149). While some of the studies indicate significant
impairment of performance skills due to lead exposure, the
results cannot be considered conclusive because of
methodological problems complicating their interpretation.
The studies are receiving significant attention by USEPA in
workshops being held on revisions to the criteria
document.
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Kidne. jysfunction

A progressive, degenerative disease of the kidneys called
chronic lead nephropathy has been reported in industrial
workers exposed to lead, older adults having had lead
poisoning as children, and long-term drinkers of illicit
lead-contaminated whiskey (Ref 1, p 11-44). Numerous
methodological problems in measuring the relationship
between lead exposure and kidney dysfunction exist.
However, lead-related kidney disease and associated
problems such as gout and hypertension continue to be a
serious concern and the subject of toxicological study.

Reproductive Impairment

Lead readily crosses the placenta! barrier and may exert
toxic effects directly on the conceptus or indirectly,
through nutritional effects on the mother (Ref 1, p
11-46). Because of the relationship between lead exposure
and reproductive impairment, women have generally been
excluded from occupational environments containing lead.

Lead exposure has been associated with increased rates of
stillbirth, miscarriage, premature membrane rupture and
premature delivery (Ref 1, p 11-46).

While some evidence exists for teratogem'c or mutagenic
effects of lead, a direct association has not yet been
established (Ref 1, p 1-47). Of particular concern,
however, is the possibility of subtle, long-term behavioral
or intelligence effects.

B) Exposure Estimates

1) Air

As shown in Section VI(A), Air Quality Monitoring, ambient
lead concentrations have frequently exceeded 2.0 uc/m3.
This value as well as the NAAQS (1.5 ug/m3) and 1.0
ug/m3 is used in evaluating a range of exposures in
subsection XI(C) of this report.

2) Soil

In Section IX(B), Land Pollution Problems - Off-site, soil
sample results indicating extensive lead contamination in
area neighborhoods are discussed. One set of soil samples
was taken from exposed dirt areas where children may play.
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These s. ..pies were designated "Soil B" i_.,iples and were
designed to estimate actual levels to which children may be
exposed. It can be seen from the results in Figure IX-2
that "Soil B" levels are slightly lower but roughly
consistent with other soil samples. To encompass the range
of soil concentrations found in the area, values of 200,
1,000, and 5,000 ppm are used in this report for the health
hazard analysis, although the highest "Soil B" (open dirt
areas) value'was 2,390 ppm.

In order to determine exposure, some estimate must be made
concerning the amount of soil a child can ingest. In
reviewing the literature for an assessment of contaminated
soil in Minnesota, Dr. Mary Arneson concluded that a
reasonable estimate of the range of intake rates for
children would be 50 to 500 mg dust or soil per hour of
play. Although the number of hours per day that a child
plays in a dirt area varies considerably, it is not
unreasonable to assume that up to 5 hours of exposure could
occur each day for an extended period of time during the
summer. Thus, 250 to 2,500 mg of soil could be consumed
each day, recognizing that 2,500 mg/day is probably
extreme. Dr. Arneson also noted that from 20 to 100 mg/day
may be ingested by infants {Ref 7, p 7).

In a National Academy of Sciences study on lead, soil
intake values of 100 ing/day for children without pica, and
1000 mg/day for children with pica are reported (Ref. 8, p.
58). Pica is a condition affecting many children in which
there is an unusually strong need for placing objects in
the mouth.

The table below provides daily lead intakes that would
result from the range of soil intakes and soil
concentrations discussed above.

Table X-l. Daily Lead Intake (ug)

Daily Soil Soil Lead Concentrations (ppm)
Intake (mg) 200____1000____5000

20

100

500

1000

2500

4

20

100

200

500

20

100

500

1000

2500

100

500

2500

5000

12,500
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3) Food

The average daily intake of lead from food has been
estimated at 100 ug/day for children 0-2 years old and 150
ug/day for children 2-3 years old (Ref 8, p 47). An
estimate of 210 ug/day has been made for children 8.5 years
old (Ref 5, p C-7). In this study, samples were taken of
garden vegetables throughout the region and subsequently
analyzed in "a United States Food and Drug Administration
laboratory. Table X-2 displays the results. The samples
were taken in the Fall of 1982. The soil concentrations
associated with each garden are listed, and are indicative
of the area in which the garden is located; sites 4, 5 and
6 are from control areas on the northeast side of Granite
City.
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Table X - 2 . Lead v. .centrations in Garden Samples , r f jm - wet weight*)

Site * Sample Pb

1 Peppers 0.119
Tomatoes 0.122
Banana Peppers 0.134
Cauliflower 0.198

(frozen)
Soil 1500

2 Eggplant 0.048
Tomatoes 0.066
Okra 0.128
Carrots 0.392
Soil 1100

3 Tomatoes 0.035
Cabbage 0.633
Peppers 0.053
Cucumber 0.083
Soil 1200

4 Okra 0.020
Banana Peppers 0.010
Tomatoes 0.005
Peas 0.002
Soil 53

5** Pepper 0.007
Tomatoes 0.007

6 Okra 0.014
Banana Peppers 0.010
Soil 97

7 Tomatoes 0.028
Squash 0.124
Okra 0.641
Beets 0.087
Beet Leaves 0.058
Soil 680

* Soil values are based on dry weight
** Site #5 is located across the street from Site #6. Therefore a

separate soil sample was not taken.
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lead concentrations vary considerably depending on
the type of vegetable, it can generally be concluded that
vegetables in the contaminated region contain from 0.05-0.5
ppm lead and vegetables in control regions contain from
0.005 to 0.05 ppm lead on a wet weight basis.

Assuming that 10 to 100 g/day (based on a total diet of
1000 g/day) of garden vetables may be consumed for an
extended period of time by children, daily lead intake
estimates may be increased by 0.5-5 to 5-50 ug/day.

Except for the high end of these estimates, they do not
represent a major portion of the daily dietary intakes
discussed above. Gardens in the vicinity of the smelter
were generally small and were not believed to produce a
large quantity of vegetables. In addition, only a few
samples (carrots, cabbage, and okra) demonstrated lead
levels higher than 0.2 ppm. Considering both these
factors, it would be extremely unlikely that a child would
consume 100 g/day of a vegetable containing 0.5 ppm lead
each day for 30 to 90 consecutive days. A more reasonable
estimate would be that vegetables consumed over such a
period of time would be closer to an average of 0.1 ppm
lead. This would mean an intake of 1 to 10 ug/day from
garden vegetables.

Soil cation exchange capacity and pH are the two largest
factors determining lead uptake by plants. Assuring near
neutral pH and normal cation exchange capacity will
minimize lead uptake. However, significantly altering soil
cation exchange capacity is often difficult. Phosphate and
pH levels appropriate for optimal garden productivity will
aid in reducing lead uptake.

4) Water

Drinking water in the community is taken from the
Mississippi River. The lead concentration is less than the
State drinking water standard of 0.05 ppm and most samples
are below the laboratory detection limit of 0.005 ppm.
Thus, present data indicates that exposure from drinking
water is not abnormal.

5) Other
There are many other sources of lead exposure for
children. One of the major sources can be consumption of
lead-based paint chips in the home. Exposure through the
work or hobbies of others in the family is also important.
Many of these potential exposure sources were investigated
through a questionnaire administered to residents in the
area by IDPH in connection with their blood-lead survey.
These other exposure sources were not found to be major
based upon a preliminary analysis of the survey results.



Estimate of ood-lead Levels

Much of the available toxicological data relates adverse effects
to various concentrations of lead in the blood. Thus,
estimating blood-lead concentrations resulting from
environmental exposure is an important part of a health hazard
assessment. Although much of the data is still preliminary, a
rough estimate of potential health hazard can be made.

USEPA, in developing the National Ambient Air Quality Standard
for lead, estimated a background blood-lead concentration from
non-air sources of 12 ug/dl (Ref. 1, p 46254). Using this
number, total blood-lead can be estimated by adding the
contributions from airborne lead and other sources having
concentrations higher than the background level.

1) Air

Based on a review of studies documenting the relationship
between air-lead and blood-lead concentrations, USEPA
concluded that the best estimate was 1:2; that is, every 1
ug/m3 increase in air-lead concentrations results in an
increase of 2 ug/dl 1n blood-lead. They note, however,
that a range appears to exist, and that the ratio may be
more severe for children and more severe at lower air-lead
concentrations (Ref 2, p 46250; Ref 1, p 12-24 to 12-29).
The 1:2 ratio is used for this analysis.

Table XI-3 provides estimates of the increase in blood-lead
concentrations that would result from the range of air-lead
concentrations under study assuming the 1:2 air/blood
relationship.

Table X-3. Increases in Blood-Lead Due to
Various Air-Lead Concentrations

Ambient Air-Lead Increase in

Concentration (uq/m3) Blood-Lead (ug/dl)

1.0 2.0

1.5 3.0

2.0 4.0

7.3 14.6
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2) Soil

National background soil concentrations of lead have been
documented as 10-30 ppm (Ref 5, p C-2; Ref 8, p 156).
Although soil-lead concentrations associated with the
development of the 12 ug/dl background blood-lead level are
not known, it is reasonable to assume that the soil lead
concentrations in the vicinity of the smelter (200 - 5000
ppm) almost'entirely represent contamination above
background.

In the Preliminary Draft of the revised Criteria Document,
USEPA cites a study from which soil/blood relationships
have been derived for children 1-3 and 6 years of age (Ref
4, p 11-94). They report an increase above background of
0.0076 x soil-lead (ppm) for children 1-3 years old, and
0.0046 x soil-lead (ppm) for children 6 years old. Based
upon these relationships, Table X-4 provides blood-lead
estimates for each age group, over various soil
concentrations, assuming that the 0.0046 x soil ppm can be
applied to all children over three years old.

Table X-4 Increases in Blood-lead Concentrations frcm
Soil Ingestion (ug/dl)

Soil Cone, (ppm) Chi1dren 0-3 yrs old Children over 3 yrs old
TOO 0776 0775

200 1.52 0.92

500 3.80 2.30

1000 7.60 4.60

2000 15.20 9.20

5000 38.00 23.00

Several qualifications should noted at this point. First,
the above formulas are presented in a draft document that
has not yet been released for general review. Thus, they
are subject to change and cannot be considered to reflect a
final USEPA position. Second, the background blood-lead
levels found in the above study, and other studies, have
generally been higher than the 12 ug/dl used in this
analysis. However, the Granite City-Madison-Venice area
has not been associated with high blood-lead levels from
consumption of paint chips or other sources based upon
earlier blood-lead screening work. It must be recognized
that there is considerable uncertainty in selecting the
appropriate background level and soil-lead/blood-lead
relationship.
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Angle .*. al. (1983) have also reporter a linear
relationship between blood-lead and other variables,
including soil concentration (Ref. 9, p. 6). They report
an increase of 0.00681 ug/dl for each ppm soil
concentration for children 1-18 years old. This is roughly
consistent with the values reported above by USEPA.

3) Diet

Because food and water exposure were found to be unlikely
to pose a significant increase in lead intake, it will be
assumed that no contribution to blood-lead beyond
background will occur.

4) Other

Household exposures were not found to be significant and
are therefore assumed not to affect blood-lead levels based
upon preliminary findings of the blood-lead survey.

5} Overall Estimate

To estimate the overall blood-lead levels, the effects of
both air and soil exposure must be combined. Since air
quality modeling results are not yet complete, a precise
relationship between air concentrations and soil
concentrations cannot yet be delineated. Thus, it is
assumed for this analysis that any air quality level can
occur in conjunction with any soil quality level. However,
the association of high air with high soil lead as well as
low air with low soil lead is likely.

For the overall estimate, the soil/blood relationships
presented in Table X-4 were used. These values were added
to the blood-lead values from air exposure (Table X-3) and
the background value of 12 ug/dl to derive the overall
estimates in Table X-5. It should be noted that these are
estimates of the population mean. Table X-6 presents
similar results for children over 3 years of age.

As discussed in subsection (A) above, Toxicity of Lead,
USEPA selected a level of 30 ug/dl in setting the National
Ambient Air Quality Standard (NAAQS) to provide a
sufficient margin of safety for children. Given the
natural variation in blood-lead levels, and USEPA's goal of
keeping all but 0.5 percent of the exposed children below
the 30 ug/dl level, a population mean blood-lead level of
15 ug/dl was selected. (It should be noted, howev —, that
approximately five percent of children exceed 30 u£. dl as a
national average). This is based on evidence that
blood-lead concentrations are lognormally distributed over
a population with a standard geometric deviation (SGD) of
1.3. Higher and lower SGO's have been measured, but 1.3
was selected by USEPA.
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Table X-5 Overall Mean Blood-lead Level Estimates for
Children 0-3 yrs Old

Soil Concentration
____(ppm)____ Air Quality (ug/m3)
———— 1.0 TT5 2.0

100 - 14.76 15.76 16.76

200 15.52 16.52 17.52

500 17.80 18.80 19.80

1000 21.60 22.60 23.60

2000 29.20 30.20 31.20

5000 52.00 53.00 54.00

Table X-6 Overall Mean Blood-lead Level Estimates for
Children Over 3 yrs Old

Soil Concentration
____(ppm)____ Air Quality (ug/m3)

1.0 1.5 2.0

100 14.46 • 15.46 16.46

200 14.92 15.92 16.92

500 16.30 17.30 18.30

1000 18.60 19.60 20.60

2000 23.20 24.20 25.20

5000 37.00 38.00 39.00

As individual child blood-lead concentrations increase
above the margin-of-safety level of 30 ug/dl, there is
increasing likelihood of toxic effects. At an individual
blood-lead level of 40 ug/dl, anemia has been well
documented. Thus, toxic effects are likely above this
value. As the population mean value increases from 15
ug/dl, an increasing percentage of the population is
expected to exceed 30 and 40 ug/dl. To better illustrate
the potential hazard, Tables X-7 through X-10 were
constructed to show the percentage of the childhood
population exceeding 30 and 40 ug/dl based on the mean
levels presented in Tables X-5 and X-6. These values were
calculated assuming an SGO of 1.3.
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Table X-7 Percent of Children 0-3 Yrs Old with Blood-lead
Levels Above 30 ug/dl

Soil Concentration
(ppm) Air Quality (ug/m3)

100

200

500

1000

2000

5000

1.0

0.5

0.6

2.3

10.6 .

46.02

98.20

1.5

0.7

1.2

3.8

14.0

51.20

98.50

2.0

1.3

2.0

5.7

18.1

55.96

98.75

Table X-8 Percent of Children Over 3 Yrs Old with Blood-lead
Levels over 30 ug/dl

Soil Concentration
(ppm) Air Quality (ug/m3)

100

200

500

1000

2000

5000

1.0
0.3

0.4

1.0

3.4
16.4

78.8

1.5
0.6

0.8

1.8

5.3
20.6

81.6

2.0
1.1

1.5

3.0

7.6

25.5

84.1
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Table X-9 Percent of Children 0-3 Yrs Old with Blood-lead
Levels Above 40 ug/dl

Soil Concentration
____(ppm)____ Air Quality (ug/m3)
——————————— 1.0—————————T75 2.0
100 O 070" O

200 0.0 0.0 0.1

500 0.1 0.2 0.4

1000 0.9 1.5 2.2

2000 11.5 14.2 11.1

5000 84.1 85.8 87.3

Table X-10 Percent of Children Over 3 Yrs Old with Blood-lead
Levels over 40 Ug/dl

Soil Concentration
____(ppm)____ Air Quality (ug/m3)

1.0 . 1.5 2.0
100 OTU OTU 070"

200 0.0 0.0 0.0

500 0.0 0.0 0.1

1000 0.2 0.3 0.6

2000 1.9 2.7 3.9

5000 23.6 42.1 48.0

It can be seen from Tables X-5 and X-6 that, even for air
quality levels under 2.0 mg/m^ air quality, the
percentage of children exceeding 30 mg/dl is far above
USEPA's target of 0.5 percent, and significantly above the
national average of 5 percent at higher soil levels. Note
also that in areas of soil concentrations as high as 2000
to 5000 ppm, a substantial percentage of the children would
exceed even the 40 ug/dl.
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If tht AAQS of 1.5 ug/m3 were attainea in the area, over

5 percent of the children would still exceed the
margin-of-safety level of 30 ug/dl unless soils were
reduced to less than 1000 ppm. Tables X-7 and X-8
illustrate that even if ambient air concentrations could be
reduced to 1.0 ug/m3f 33 percent below the standard, soil
concentrations of 1000 ppm or higher might still cause a
significant .percentage of the children to exceed the
margin-of-safety level of 30 ug/dl. It should also be
noted, based on the information in Tables X-9 and X-10,
that in areas of high soil concentration, a significant
percentage of the children could exceed 40 ug/m3. This
clearly illustrates the difficulty in determining an
acceptable concentration of lead in one medium (e.g., air)
because of uncertainty with respect to exposure through
other media (e.g., soil).

Although recent ambient lead air quality levels have been
well below the 7.3 mg/m3 peak reported for the fourth
quarter at 1981, exposures during that time could have
placed more than one-third of the children over 30 ug/dl in
areas where soil-lead levels exceed 200 ppm, and more than
10 percent of the children over 40 mg/dl in areas where
soil-lead levels exceed 500 ppm.

D) IDPH Blood-lead Survey

To help assess the hazard posed by lead contamination ^n Granite
City, the Illinois Department of Public Health (IDPH) conducted
a survey of blood-lead concentrations. The survey consisted of
three parts. The first part was a questionnaire concerning the
household and its members. It was used to help identify sources
of lead exposure. Secondly, each house where blood samples were
taken was examined for lead paint and other sources of lead
contamination. The third part of the survey was comprised of
data on each individual, particularly the resulting blood-lead
and FEP levels. FEP (free erythrocyte protoporphryn) is an
enzyme whose release in the blood is directly proportional to
lead exposure.

The survey was administered during the fourth quarter of 1982.
Statistical analysis of the results took considerable time
because of the necessity for lab work and data entry to the
computer system. A complete statistical analysis of the
numerous variables included in the questionnaire is expected
within the next two months. However, preliminary results are
available.
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Several prou.ems were anticipated with respe-i. to obtaining
complete survey information. One was obtaining the full
cooperation of residents. Because of competing priorities in
many family situations, the limited State resources that could
be devoted to gaining cooperation, and the relatively short time
frame within which the work had to be completed, it was
anticipated that some public resistance might be encountered. \s<-/'
Unfortunately, this was the case and surveys were completed for
only 43 households (97 individuals, with 46 being six years old
or less).

Another complication was the slowdown of activity at the
smelter. Monitoring data for the period of the blood-lead
survey (see Air Quality Monitoring Section) showed that outdoor
air quality was much better than normal. Also, exposure to
soil-lead was substantially reduced compared tc the summe1".

The preliminary results of the survey indicate tnat excessive
blood-lead levels and FE? levels were not present in the sampled
population. IOPH considers a blood-lead level of 30 ug/dl or
more, in conjunction with an FEP level of 50 mg/dl or greater to
be "undue lead absorption'1, that is, a dangerously high level of
lead absorption. No such cases were found, even though one or
two could have normally occurred in a sample of 46 urban
children.

In addition, the low FEP values (indicative of longer-term lead
exposures of several months to a year) indicate that significant
lead exposure has not been occurring for the sampled individuals
as a whole.

Numerous factors relating potential househdd exposures to
blood-lead and FEP indicate that such exposures are not ^^
significantly above normal.
However, the small number of people willing to participate in
the study limits the extent to which these conclusions can be
extrapolated to the rest of the population in the area. Thus,
no significant lead exposure problems were found in the survey
of residents in the vicinity of the lead smelter, but the lack
of citizen participation (which resulted in a relatively small
sample size) and, to some extent, the timing of the sampling
effort, ^eans that some uncertainty remains with regard to a
possible r.ealt'n hazard. The results, however, are consistent
with previous blood-lead screening work done in 1976 and 1979.

E) Hazard Assessment

The public health hazard posed by lead contamination is based
not only on the toxicity of lead, but also on the level of
environmental contamination and the extent to which people,
particularly children are exposed to these levels.
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The public , exposed to lead in the vicim _ of the smelter
primarily through three means: air, soil, and garden
vegetables. Each will be discussed in turn, and then they will
be combined with data from the blood-lead survey to produce an
overall hazard assessment.

Air

Ambient air qualfty lead levels during 1982 were below 2.0
ug/m3. Levels have been repeatedly monitored at levels
exceeding the NAAQS (1.5 ug/m3) have been monitored over the
past four years, with a high of 7.3 ug/m3 during the fourth
quarter of 1981.

The potential for actual exposure of children to monitored
ambient lead levels is greatest during the summer months when
they spend a great deal of time outdoors. Thus, high ambient
levels during the winter months should be less harmful than
similar levels during the summer. Fortunately, the 1981 peak
value of 7.3 ug/m3 occurred in the Fall.

The NAAQS was based on the assumption that blood-lead due to air
exposure would be added to a normal background blood-lead
concentration of 12 ug/dl, and that exposures to more than 1.5
ug/m3 would place a significant portion of the exposed
children above the 30 ug/m^ danger level. Thus, although
ambient concentrations in 1982 were below 2.0 ug/m3t levels
above 1.5 ug/m3 should be considered a potential health
hazard. Significant exposures from other sources, such as soil,
will aggrevate the effect of air exposure.

Soil

The soil-lead concentrations found in the study area are
significantly above background levels, particularly in Granite
City. Levels as high as 2000 ppm are common in the inner-city
portions of many urban areas such as Cincinnati, Ohio (Ref. 10)
and Morton Grove, Illinois (Ref. 11). In other studies of
residential areas surrounding smelters, values of 100-4000 ppm
have been found in E. Helena, Montana (Ref. 4); 20-1,100 ppm in
the Netherlands (Ref. 12); 20-4,800 ppm in Omaha, Nebraska (Ref.
3); 560-11,450 ppm in El Paso, Texas (Ref. 19), and 50-24,600
ppm in Silver Valley, Idaho (Ref. 15).

When a case of undue lead absorption is found in a child by the
Illinois Department of Public Health, soil levels around the
residence are required to be reduced to 200 ppm as a part of an
overall plan to reduce lead exposure for that child to a minimum.

47



Figure X-l . the exposure section provided jtimates of lead
intake given various soil-lead concentrations, and various
assumptions regarding daily soil ingestion. A daily soil intake
of 0.1 g/day was used as a rough estimate for normal consumption
by a child, and 1.0 g/day for a child with pica.

A maximum tolerated intake of lead for children 0.5-3 years old
has been estimated at approximately 150 ug/day. This value is
for daily intake" from all sources. Most of this amount is
ingested daily from normal diet, and very little from soil.

Based on Figure X-l, it can be seen that a substantial portion
(100 ug/day) of the maximum tolerated daily intake of lead for
normal children could be obtained from the soil in areas with
concentrations over 1000 com. Although the USFDA maximum
tolerated daily intake level is not related directly to a
particular blood-lead Isvel or toxic effect, exceeding the
recommended level by 100 percent or more could generally be
considered a hazard.

Estimates of blood-lead levels indicate that soil-lead
concentrations over 1000 ppm may place a significant percentage
of children at risk. In addition, consultation with others
knowledgable in the field indicates a general concensus that
soil-lead values of 1COO-50CO ppm may be cause for concern (Ref.
16).

Garden Vegetables

Extended daily intakes of one to 10 ug/day from garden
vegetables was estimated in the exposure section of this
report. Compared to the 150 ug/day maximum tolerated daily
intake limit, the contribution from eating garden vegetables
grown in the area around the smelter appears to be minor.

However, this assessment is based on several assumptions.
First, it is assumed that vegetables comprise no more than 10
percent of the diet by weight. Second, it is assumed that the
amount of vegetables consumed over a period of 30 to 90 days is
not primarily composed of root or leafy vegetables. Thira, and
most importantly, it is assumed that all vegetables are
thoroughly washed. Eating unwashed leafy or root vegetables
could greatly increase lead ingestion.

Overall Assessment

The preceding assessments, based upon results of studies in
other areas, indicate that both air and soil concentrations
found in the Granite City-Madison-Venice area could represent a
health hazard. Garden vegetables grown in the vicinity of the
smelter do not appear to pose a significant risk as long as they
are thoroughly washed before eating.
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Estimates r. e of blood-lead levels and the r.rcentage of
children exceeding 30 and 40 ug/dl (see Figures X-7 through
X-10) indicate that soil concentrations over 1000 ppm, and
especially over 2000 ppm, could pose a significant hazard, even
if the NAAQS is attained in the area.

Preliminary findings from the IDPH blood-lead screening,
however, indicate that unusually high blood-lead levels are not
present. This may be partially explained by the fact that the
samples were taken during November and December of 1982, when
children were not spending many hours playing outdoors, and air
quality levels were at or below the NAAQS. The fact that FEP
blood values were not above acceptable levels indicates that
exposure to lead during the preceding months to one year had not
been unusually high.

The indication that high absorption of lead in the blood is not
occuring is supported by a survey performed in September 1976 by
the Illinois Association for Retarded Citizens, in which 4.5
percent, or about the national average, of the children in East
Alton, Granite City, and Madison were found to have elevated
blood-lead levels. Also supporting this conclusion are the
results of a 1979 blood-lead screening of the area by the IDPH
which indicate no unusual incidence or elevated blood-lead
levels.

Thus, although significant environmental contamination exists in
the vicinity of the smelter, and evaluation of the data
collected must continue, the preliminary assessment is that a
major risk to public health is unlikely to exist provided that
ambient air quality levels do not exceed the NAAQS and that
routine personal health and hygiene measures are followed.
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Table 2

Author

t, 1975

<!llfp ISunmary Table of Blood lea<J:Soil lead Relatinnsnlfi from Urbnn Areas Without aa Operating Smelter

City/Sti«fy Pnrxilat ion Soil IrnH Hnu*edmt Lead

Charleston. SC
Agr: 0-5 yrs

N = 194

Germ x = 5fl5 ppm
(range: 9 • 7,890

N/A 1.5 tn)

Stark et al.
1982

New Haven, CI Five levels of SFS
Age: 0-1 yrs (group mean: 233 - 1.327 ppm);

M = 153 Seven categories of housing
construction

(group mean: 131 - 1.300 ppm)

for levels of SfiS
(group wean: 159 - 628 ppm);

for homing construction
categories

(group mean: Z39 • 756 ppm)

2.2 ("I

Shell shear et al.
1975

Christchurch.New Zealand
Age: 1-5 yrs.

N * 68

Soil lead range:
150 • 1.959 ppm

N/A 3.9 (dl

Bornscheln et al .
1906

Cincinnati. OH
Age: 1.5 yrn.

M * 81

Geom x » 1.360 ppm
(range: 76 - 54,519 ppm)

Crom x * 900 ppm
(range: 82 • 13,820 ppm)

6.2 lei
from 0-1,000 ppm soil lead
Estimated slope: 0.76 (c)

from 1.000-2.000 ppm

Sornschein et al .
1988

Cincinnati, OH
N/A

N/A N/A 1.2 (c)
when soil lead increased

from 500-1,000 ppm

Reeves et al.
1982

Rabinowitt et al.
1985

New Zealand
Age: 1-3 yrs

N = 195

Boston, MA
Age: 0-2 yrs

N ? 249

Soil lead range: N/A
24 - B42 rpai

Group mean soil ranged N/A
from 380 - 1,011 ppm

5.5 IW

8.1 (bl

Ninnecota 1987 hinrtenpol is-St . Paul, MN
Age: 0-5 yrs

N * 656

(range: 0 - 30,000 ppm) N/A 2.7 (bl

N/A
*

(•I
(bl
It]
(dl

not available
defined as the increase in blood lead (ug/dl) per 1,000 ppm increase in soil lead
calculated by EPA (U.S.ERA, 1986) - takes Into account other sources of exposure
'Pbfl (ug/dl)/"PbS (ppm) • does not take into account other sources of exposure (calculated by Gradient)
calculated by authors • takes Into account other sources of exposure
calculated by Duggan I Inskip, 1985 • takes into account air lead exposure



Table 3

Author

Sumnary Table of Blood |rnd:Soil lend Relationship from Mining Sites

City/Stiirfy Population Soil lead Housedust lend

Bornscheln et at. Telluride, CO Geom x = 17B ppn Grom x « 201 - 567 ppm 2.2 lc)
1988 Age: <6 yrs based on increase frnm

N - 94 500-1,000 p|™ soil I**"!

Thomas et Hi. Halkyn t T ran. Wales Nine tniling* in T Fun: N/A Significant trend in
1°77 Age: 39-6? yrs 42.000 ppn PbB In nenr vs. fur

nwnn nges Halkyn - 44 Itm2 hns resident imles:
M = 78 >1,000 pp" toil lead near 21.9 ug/dl

mid 19.0 ug/dl
far 15.1 uq/dl

Gal lecher et al. 4 areas in Ceom x » for soil Geom x = for dust 4.1 (b)
19R4 Wales road 356 prm rnad 202 ppn

Agr: 1-3 yrs deadend 271 ppm deadend 177 pfra
M « 93 mining 1,167 ppm mining 350 ppm

control 79 ppn control 177 ppn

n*yworth et al.
1981

Northhampton,
Australia

*g«: 4-U yrs
N > 81

Soil lead at town boundary:
300 ppm

playground range:
11,000 • 12,000 ppm

N/A No significant difference
between children with homes
on tailings piles vs. those

who Mere not. PM were
significantly higher in

children residing in town vs.
non-residents

•arltrop et •(.
1975

Derbyshire, Geom x in areas with soil lead:
England <1,000 ppm 420 ppm

Age: 2-3 yrs >1,000-10,000 ppm 3.390 ppm
N = 82 >10,000 ppm 13,969 ppn

Geom x in areas with soil lead:
<1,000 ppm 531 ppm
>1.000-10.000 ppm 1,564 ppm
>10,000 ppm 2,582 ppm

0.6 la]

•arltrop et al.
1988

N. Pelherton
t Shipham, England

Age: 3 yrs
N = 178

Geom x - soil
low 177 ppm
high 1.850 ppm

Geom x • dust
low 478 ppm
high 879 ppm

0 (b)

N/A not available
• defined as the increase in blood lead (ug/dl) per 1,000 ppm increase in noil lead
la) calculated by EPA (U.S.EPA. 1986) - takes into account other sources of exposure
IW "PM (ug/dl)/APbS (ppn) - does rjot take Into account other sources of exposure (calculated by Gradient)
tcl calculated by Duggan t Insklp, 1985 - corrected for increase due to Inhalation of air lead
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Fiscal fear ____

Contrtct » •

Appropriation

STATI OF IUIWXS
OF njnjc

Th« Illinois Department of Fvblte N»Hh, Office of Health
*nviro mental Health __ ___

. Division of

herointftor referred to as the* "Oopartatnt" , and Th« TnnHrnf» far Evaluating H»a1rh
ai<tkg- Stiif» ftf)R- TtOI V»ttiwmt Av MM. Wa«hit>f rt n r.
hereinafter referred to as tlM "Srantee", agrt* M follows:

Tho GrMtM wtll providt torviett M dosert&ttf 1n Appendix A. «tt»ch«4 Vwrtto
•nd 1ncorpor»t»d h«ro1n, «nd agrtos to »et in coHpl̂ anc* with til it»t« «i4 f***r»l tututi*
and «d*1n1*%rfetivt mlos •pelteablt to tho provision of sirvlcvs pvrtg*nt to this

1s _Jul.v 1.(2) Tern: The period of this grant
through Seatetaaer 30. 1932. . ____ .; howovor, U my b« fc*min«i«4
*ny tS*» duHnfl this ported by tUhtr party upon giving urltton notU* to th« »*K*r
tMfty (30) ca1«nd«j> d*ys In advanet of tho actual t»mln*tlon d»t«. Upon
ftrantM iha"»1 bo paid for work utlsfactorily CWpUttd prior to tho 4»t« of

tS«

Tho Dop4rtmont will conpontato tho Sranttt at pro»*<J«d in *«p«nd1x A.
p«y«ont shall not tictod a Mxlnun aaount of i 450.000

Th« «»ou««t of

(4)

(8) Obligations of tho Oopartaoot win etas* loaodlatoly without pon*ity «f further
bolftfl roc l̂rod if tht HHaolt Gtftoral Assaably or fodortl fwwHiwa *our«« f«O» to
appropHato o^ othorvlst nako avail ablo sufficimt funds for IM* grant oironnnt.

(C) If tho Granttt't e«st of property and caivalty Insurance incrtMM by 25* or «*r* »r if
now stata rtgulatlont Inposo add1t1on«l eetts to th* Owto* duHn« tho ttn» of tM»
grant agrtonont, thOA tho Srtntoo may roo^ost tho OoportMnt t« rrrlow V>1» 9rw>t
agrtomont and adjust tho conponsition or rt1«our«oMftt provlilont ts«r«ef in ac«ord»n«t
with iny agriomnt rttehod. all cf which shall bo subjoct to th« iinit»ti«n» «f th«
Ooptrtaont's approprlatod funds.

(A) ___ _____ Tho 6wtt« will «a.1«ti1n conploto rocords «f all *orvie»» v*
rocoipts and d^sburtOMnts rtl»ti»a to this grant agroo«ont and agrtos to noke til »ueh
rocords avail ab^o to tho Department and its agtnts for audit m accordance with the
Fiscal Control and Inttrnal Auditing Act and OM Cifculw A-12*. Such records sh»11 b«
so reUintd and avail able during nora*1 butlntss hours for -thrto-̂ 3) years following
tor«1n»tion of tMs grant agrte»ont or for men tint as «ay bo pr«»ldod 1n appllcablt
stato and federal statutos and adm1nistr«t1vo rules, whichever tl
Sranteo further agrees to m»1ntain all records which are subje* t to
•nnounced tudit until such audit Is completed.

» is longer. Th«
actlvt or
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•»t* 2

(is) !*•«-*••» < t a>*flf 1 M>< **• ! "* fiiftttt
rttutrtPtMi of tht K««4i CtAiitl t*d
0*t Ctrttriar A-133 to «tfltra«t with an

avdtt. tht Cr*nttt will
Tht Qrantt* «*1

Contract r«m C

for *Mt1a« W»t audit
Act and for eocwlttjict wU>>

aeeeuntl*? firm to fttrfora »n
a cooy of tht tudU to tht

of ill t«rvte*f . PM«4otS. *ft4
»t lueh r«cordt lUOOO't tht

of
h«r»'<n t. N«

In ;t S

tf
b« by th« to

(7) V*rfc

(8) *atlJ«>1t Vtt"
of

of K JubflnntM to
un4»r thit jrv»t afr**M«t without th« pH«r vrSttao consent of th«

to th« fiftntM to utUii* tht «ubgrantM(t)
**

»11 other work products . »rod«Kt4 by
eoM and r«Mln t^l proO»rty of tH«

All 4*«wMnt*.
tM»

frarit «fr««««ni th*11 b» 9ov«rn«d In *11 r«ip*cts by tht laws of th«

(3)

(M TK« ftr»nt«« «trti«<M Uv4%
to bri^ «n

9* »v«h
* th» Cranto*

»n4 fvr»nMit to th»
Gr»ntt«.

M not tM<i (<) eonviettd of orfbtry or uttMWting
«fc* SUt* of Iltfnoit. nor (M) Md« tf aoMttion of

M«t«r of ntcord; nar (11O K»* M off< cUI . Mtflt, or
»Hk*<v or »tt«*t«d br^b«ry on e«h»1f of th* Srtnttt

«n or w»thoHi«t<on t>f i rtsoomiblt official 0* tht

<B) If tfco CrontM <» * «h»rtt*blt «rfant«»t<«* tu»j«et to th» ChaHtftbl* Trust Act.
eh. U, ?**.£! «i §H., or AN ACT to r*guUtft toHeU»t1on and

«< fvnds for oh»H*«fcU 0urt*Mt. Ill.ftov.Stat.. eh. 23. par. 5101 tt t*Q..
tht 5rantt« ctrttttM th«t »11 4nf«FMt1tn rta^i^rtd by th« tt»tut«t rtft^nccd htrtin
h*» bMA Mlo4 v4th Uit

(C) Th« OrantM
of it»t* or loe»l
provi»1o<is 1n th«
39K-11)

th*k «lM firMttt HM »«t fc«*»» V«rr»J fr«M eonkruting with k unU
M * r%»«l* »f vi Nation «f bid-ri^i^ or 6id-r«t»t;ftfl

«f 19(1. (Ill .R«v.$Ut. , eh. 38, a*r. 53E-3. 33£-«.

(0) Tht «rint«t ctr%1fit< th»t «ron«t* *» n*t 0r«HiMt«J fr«* c«11«M 9»o4< or t»rvict» to
tht Jtatt of Xl1to«1* bvekutt U M» 4uM or fctf on b«H*1f of Uc «^»1oy*«« or
tftnts, or tttildtxtt or «th«nri«t p«i«*vr»«» trttm, ftr ^ymont «f th«ir dux or foot
to «ny club which wnlcwfulty d1«Hirt»atM. <m.a«y.$t»t. , eh. tt, p*r. iQl-102)

Tht firanttt ctrtlflts ih«t n* Ft4tr«l •*?roori »l«d fvndt h*v» b»*n p»i4 ar w{)1 bt
paid, by or on bthtlf »f ftt; Hndtrslywd. to any ptrt»n for 4n*iu««»cing or at*.«D0tfn4
to influtnct an offlctr «r wpTvyt* of any «9tftcy. » M««»«r of Con*r*ti, »n offictr or
tnploytt of Congrtss. v «n «*i>loy«« of » Hw*«f of C»««r«t* >R «onn«cttM with th*
»«n>in9 of toy Ftdtral contract, the «*Mng «f Mty r«d*ral fr«nt. th« Mking of any
r»«tral loan, tht tnt*ri*t <nt* *f »ny «»^«rft«iv« »9i»»>«»nt. and th* txctnsion.
contiruatloti, rtntval, mufimnl, or i»od<fie»ticrt of »ny Ftdfal contract. «rant, loan.
or cooptratNt agritatnt.
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(F) Tht ftrwttt ctrtlfttt COHpHtnct <rtth *1t pr«v4t4«n* «f th
P. A. «*-14M. to bt 1«6*ttd at til .Hrr.5t*\. , «H. 117, f»r. 132.111 tt
J»nu»ry 1, )Mf.

(10) Caqfljttt of Intanut: Tht tr«rt*t «gr*«t to cwtV with Mt« pr*v<»i«<t« •* th* tl
PvrchASlns Act prohibiting conflict «f iot«r«»t. (in .K«v.St*t., eh. 127.
thrwiqh 132. U-S)

Unlawful 01;crlBln*tlQo;

(A) Tht Qr«ntM tgrtVS not to coMii
that ttm U ui«4 in ArtUlt 2 of th« IlUn î Hun*n » t̂» Act (m.ft*».$*»i. «h.
p»r. 1.101 tt &tq.) «n«l VfrM* to «et <n ««nf*rnity with 44 H1 -A(*p.C»«« 7$0. APP. A.

(8)
Act of

gr or4*r«
S«X, n4t1cn»1 oHglit. «ne*«try, ft«t, **rtt«1 «\»tu», »r ^hy*le«1 «r

(12) tMBfllmte1 Th1* grant *gr««*wnfc *«y noi W MK<\4<4 «1thM% yH«r w^kt*« »ppr«v»1
th« 8r*ntt« «n4 tt* P«t»r»a>M.

(13)
ui1fn*4, or tr«nsftrnrf In »ny a»nn*p %ft4 *>*•* «n> Mtu«1 «r >tt»ap<»< t»1*, •tttgnMAt. ar
trantftr

(14) CflHf«*Bt<a11tv: Th« tr«nt«* »fr««> *• *r»t*«t fr«M »i»y and kll
InforMtlon which Idtntmt* or »«»<eh Muld 1t«d to Ui« <d«ntUy «f r««i»;*nt« of t»rvic»*

purtutnt to this grant «fr««iK«nk. «ntt0t »* provid«d >o App«iU4* A.

TM» 9r«nt ft*™*"*"* *• "«* *uhj««% t» AM ACT t» provide far
rcpmwntatlon uid tmt«nnUU»t1en 4n mrU^A cv*i1 1*» «uU«. (J11 .»•». iiat.. eh. 127,
p«r. 1301 tt stq>)

t
or dtslrtd to &• m4t by tltlwr ?»rtj to tMs «rwtt »$r****r>t shtll h« i««tt by

to Ui

to tl* 0«pir%atnt: IlHno1« 0«p»fW»n: of PufcHc Ht»1th
QfflCI/Olvtslcn Of: Healch Brot«ctioa''Eavirong.e_Pt>l
533 Wwt Jtf t»r$on Strttt
Sprlft^fltld, minou 02741
Atttntlon: Clincon C«

to tkt 6f*i»lt*: Ittstlcuvtt for Svaluafeim Health Riaka

Suite ftQS___________________

Ave..

Wastvingioa. 3.C. _20001.

Attn: RcnaiiD. Kiicbroughi M.S.
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Contract f«r» C

(17) Cgfl&CtlllfiB-Xlfltt' In tho evoM o* any oonfUat between the kenM of tM« grant agree****
an4 temt of any appe*4t* or e*Mbtt or ether attachment «r m»Uor <«Mo^orito4 Hor«<n «r

lh« t»rm» of thi

(U)

9f 0430ft 137O

Cor*
4A4 Koalth C*f» <1RC S6U»3 only)

or Cit»to

: TK* 6^«nt*o VMl t*»» 04p»rt»«nt «jn4orst»n4 a/»4 *groo that tliit (rant
constitute* tho total agrooMont botwoon th«> and that no praaicoc. torn, or
not rocltorf horotn or tn^poratod h»r»in or raforoneotf h»roin shall bo bi

upon «Hhor tho 6r»nt»o or tK» Oopartnont.

For tho CrantM: For tho I1H«oU Otp»rt»ont of PukHe Hoaltt:

ftrantoo Sljnaturo Roeo«ion4od by

Man*

TUU

9A3Q&197Q
FKM Nunbor

0* roc tor of Public H*»1th Stgnaturo

John R. Lusskin^. Ji.IL ______

Ciioeution Dato

IDWH Number «f opp14«abU)
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APPENDIX A

Under the provisions of an Agency for Toxio Substances and Disease
Registry (ATSDR) grant to the Department to conduct a lead exposure
study of the populace in proximity to the NL Industries/Taracorp
National Priorities List (NPL) site in Granite City (Hadison
County) Illinois, a grant from the Department is to be awarded to
an outside academic or research group to carry out the provisions
of this project. The scope of this study, and the responsibility
of the Department's grantee is to conduct, coordinate, and oversee
the various aspects of the study. This responsibility includes the
requirement to hire, train, supervise, and pay hourly employees tc
carry out work necessary to complete the project, oversee the
administration and completion of appropriate forms and
questionnaire, conduct end/or oversee the different biomedical and
environmental sampling required of the project, conduct appropriate
quality assurance and control en data collected, ensure proper
handling, shipping, and delivery of the various samples and forms,
conduct data entry and analysis of the accumulated information,
provide interpretation and written reports of the study outcome,
conduct follow-up as needed or indicated from study results, be
available to discuss findings and recommendations from the study
with the public, local officials, and regulatory agencies, and
maintain records of all study-related expenditures for purposes of
cost recovery and payment
The Department intends to.contract .with the Institute tor
Evaluating Health Risks (I1HR) headquartered in Washington, D.c. to
conduct this study. The IZHR will provide the services or a
principal investigator (Renate D. idabrough, M.DO and a
co-principal investigator/field manager (Maurice uevois, Ph.D.) to
head the project as well as the services of other professional and
support staff as needed. Doctors Kiabrougn and Lavois have wide
experience in the field of toxicology, pathology, epidemiology,
blostatlstics, and environmental and occupational health.
services
Under the provisions of this grant, the grantee (IEHR) will:

1) analyze the results of the population census to identify and
locate potential participants in the project, and provide
assistance in contacting these individuals and enlisting their
cooperation.

2) hire, train, and/or supervise all workers needed to carry out
the objectives of the study. Such workers may include
phlebotooists, phlebotomy assistants, interviewers, laboratory
workers, environmental samplers, and other ancillary personnel.

3) plan, direct, and oversee the en-site activities of this study
including conduction of interviews, performance of biomedical
sampling, oversight and/or participation in environmental
sampling, oversight of sample chain-of-custody and shipping,
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aaintenance of record* and expenditure information, and perform
other logistical and practical matters necessary to conduct
this project in «n efficient and professional manner.

4) develop a computer database utilizing the information obtained
from interviews and as the result of biomedical and
environmental sampling and analysis to facilitate appropriate
statistical analyses.

5) provide the Department and ATSDR a data tape or tapes of the
aforementioned data sufficient for analytical requirements
and/or record-keeping.

«) perform appropriate statistical analysis of the study data to
allow interpretation of the results and conclusions to be
drawn.

7) prepare, maintain, and submit tine-Keeping information and
other receipts or records of expenditures for this study
adequate to the purpose ol accountability and cost recovery.

8) maintain the data developed through this study in a manner
which ensures confidentiality and protection of study subjects.

9) prepare and submit a draft report to the department and ATSDR
on the study outcome, interpretation, and recommendations.

10) prepare and submit a final report incorporating changes and
revisions suggested by the Department, ATSDR, and other peer
reviewers.

11) follow-up with individuals identified as being at-risfc or their
physicians with appropriate recommendations or intervention
strategies.

12) be available to attend public meetings or other gatherings to
discuss study outcomes, interpretations, and recommendations.

Compensation

The Department shall provide compensation to the maximum indicated
in the following areas:
1) Personal Services Total $264,500

a) Principal Investigator 800 hrs i $l25/hr $100,000
(Renatc Kiabrough, K.D.)

The P.I. is responsible for conduct, completion, interpretation,
and follow-up of the study. The estimated time involved includes
on-site activities as well as time spent in analyzing data and
developing reports.
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b) co-principal investigator soo hrs e $&5-/i\r $ 68,000 /\
The CO-P.I. i» responsible for training of hourly worxers, *2s ^v
collection or data, data entry and analysis, and study \ ~°
interpretation. The estimated time includes on-site activities as y v
well as time spent in data analysis and interpretation, and report.

c) Environmental Sample Field Supervisor 500 hrs
•$40/hr (vacant) § 20,000

s-
The field supervisor will oversee or participate in collection and
interpretation of environmental samples. The estimated tine
includes on-site activities associated with sampling and time spent
in interpretation of data and report writing*

d) Administrative Assistant 500 hrs C $15/hr $ 7,500
e) Secretary/Word Processor 500 hrs % $lO/hr $ 5,ooo
f) Data Entry Clerics (4) 400 hrs I $10/hr $ 16,000

Positions d-f are required for the management of files, forms, and
other study documents; management and planning of personnel tiae
and study requirements, data entry and management of study
information and report generation.

g) Interviewers (15) 300 hrs I $10/hr $ 30,000
h) Schedulers (4) 200 hrs £ $10/hr $ 8,000
i) Drivers (2) 200 hrs @ $10/hr $ 4,000

j) File Managers (2) 200 hrs % $15/hr $ 6,000
Positions g-j are hourly workers hired locally to perform on-site
services in scheduling and interviewing study participants,
managing forms, and other duties as assigned.
2) Fringe Benefits Total $ 0
Fringe benefit costs are subsumed in the hourly rate paid to
professional and contractual workers.

3) Travel, lodging and per diem Total $ 44.820

This includes actual and necessary travel expenses incurred in the
performance of the grantee's duties and responsibilities under this
grant. These aonie* vill be used for the following:
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i) Travel
.

- Airfare (3 professionals) 7 round trips $ 21,000
- Rental car (2) 60 days I $50/day $ 6,000
- Mini-Vans (3) 30 days I ISO/day $ 4,500

ii) Lodging (3 professionals) 60 days 9 $ SO/ day $ 9,000
iii) Per Diem (3 professionals) 60 days $ $24/day $ 4,320

such paynent will b« in accordance with the travel regulations
promulgated by the Illinois Travel Regulation council and the Rules
of the Governor's Travel Control Board (30 111. Ada-Code 2800) in
effect on the date of travel.
4) Miscellaneous Costs $ 50,680

Printing S 6,000
Overnight Mail/Postage $ 6,000
Telecommunications $ 7»50Q
Furniture Rental (desks, chairs, partitions, $ 7,500) T4
file cabinets) ^ ^
Laboratory Analyses (follow-up) $-20,000}
Supplies S 3,680

5) Ganoral and Administrative Costs Total f 90,000;

Central adainiotrativa costs assessed by IEKB is based on 25% of
all cervic«c conducted under this grant.

Grant Total $450,000

Total exponditura by the grantee is not to excoad $450,000 for the
grant period. Monies nay be tteved from one budget category to
another if study needs require such re-allocation; however, all
such re-allocation vust b« approved by the Department . The grant
period shall extend froa July 1, 1991 to September 30, 1992 or for
a period of fifteen nonths froaa initiation of activities under thic
grant.

tlgrant4



APPENDIX B

Immediately upon initiation of this contract., the Department will
transfer or authorise transfer of $300,000 to XKHR for purpose* of
carrying out the study a« outlined in Appendix A and in aeoordance
with the budget. Following the change in the Federal fiecal year
(September 30, 1991) and the beginning of the second year of the
study, an additional $150,000 will be transferred to IEHR to bring
the total grant award to $450,000. This noney will be maintained
in an account by ISHR and be drawn against for proper expenditures
associated with the study design and in keeping with the budget.
Any interest generated by this aoeount will be maintained with the
principal and will be used only for study expenditures.
Realisation of study funding within and between budget categories
is allowed, but only after prior discussion and written approval
from the Department. Sub-contracting study activities is allowable
although the Department reserves the right of approval of any
sub-contractors and the percentage of the total study in which they
are involved, ninety days following the end of the contract
period, all unexpended funds (and interest generated) are to be
returned to the Department along with a complete accounting of
expenditures incurred and personnel tine utilised in completion of
the study and its deliverable:*. This record must be suitable for
purposes of cost-recovery and accountability.

for purposes of this grant, delivsrables are defined as all final
reports including the findings of the census, personal interviews,
biomedical sampling, environmental, and any correlational or
statistical analyses of this data together with its interpretations
and recommendations. Additionally any and all information or forms
containing personal identifiers or other confidential information
must be returned to the Department following the end of the
contract period, in addition, the grantee agrees:

1) To carefully restrict the use of tnis information, me
information snail be used only for preparation and desi
the Department Lead Exposure study in the Granite city

2) To state in any publication based on tnis information that
conclusions, opinions, and recommendations expressed in said
article are not necessarily the conclusions, opinions, or
recommendations cf the Department.

3) That in conduct cf this study, and subsequent related studies,
should personal or privileged information subject to tais
agreement be requested, that such information will not be
released. The c-equestor will be referred to the Department.

4) That any and all data developed under this grant wnicn may lead
to the identity of any person is strictly privileged and
confidential and agrees to keep all such data strictly
confidential and secure at all times.

5) That all confidential data developed under the terms of this
grant may be used only for the purposes naned in this or
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subsequent agreements, and'that any other or additional use of
tho data beyond that authorised may result in immediate
termination of this agreement by the Department.

6} That all confidential data developed under the provisions of
thic grant shall be tent only by certified mail and are the
eole property of the Department, and nay not be copied or
reproduced in any form or Banner without prior written
permission of the Department, internal copies or reproductions
for the sole purpose of working procedures will be kept to
minimum and will be destroyed upon completion of each task,
All confidential information or copies of said information
shall be returned to the Department upon completion of the
grant* The investigators, in conjunction with members of the
Department, will not be prohibited from publishing the results
of the investigation as long as they are in compliance with the
confidentiality provisions of the contract. The grantee is
entitled to retain copies of non-confidential information.

7) The Department reserves the right to review any publications by
the grantee prior to publication to confirm compliance with
this agreement.

Ib/tlgrant4



Revised*Budget - Xadison County Lead study
July 1*91

Phase I (census) - July 1st - 31st, 1991

ft) Personal Services

Peraennal Coato

1 - Sanitarian II 9 2042/jnonth fene 1 aonth S 2,042
3 - Sanitarian III 9 2370/aonth for 1/2 month $ 3,555

Subtotal $ 5,597

Fringe Benefits (17.95% of Personnel Costs) $ 1,005

Total Personnel Sarvieac $ 6,602

Indirect Coata (42% of Personal Sarvicac and Fringe
locc group incuranc* $ 2,656

Total $ 9,258
B) Travel

Lodging (3 individuals) 50/day for 14 days $ 2,100
Per di«n (3 individuals) £4/day for 14 dayo $ 1,003

(l individual] 14/day for 14 day» $ 196
Hilaage (4 individuals to and fron Granitft City

and necessary driving) 3000 ai 9 .24/oi $ 720

Total $ 4,024

C) Contractual

40 Census Takers 9 6.50/hour, B hour/day, 14 days $ 29,120
6 Team Leaders 9 3.00/hour, 8 hour/day, 14 days $ 8,OC4

D) Supplies and Miscellaneous

Printing (20,000 forms, « pages each) $ 1,000
Paper (10 boxes) 9 15C

Telecommunications $ ISO
Postage 9 250

Total $ 1,350

Total Census Costs
Personal Services ' e,«02
Indirect Costs 9 2,«5«
Travel ? «/024
Contractual * 37,184
Supplies and Miscelaneous $ 1,550

Total $ 52,016
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II. Phas* II
A) Personal Services

Personnel Coata

2 - Sanitarian ZZZ • 2370/month Cor 1 nonth $ 5,790
1 - Sanitarian IX 4 2042/iionth for 2 aonthc $ 4,048

Subtotal $ 0,788

Fringe Benefits (17.94% of Personnel Costs) $ 1,7S7

FY91 Total Personal Services $ 11,545

Indirect costs (42% of Personal Services leee $ 5,477
group insurance)

Total $ 17,022

B) Travel

Lodging (2 individuals) 30 days @ 50/day $ 3,000
Per dien (2 individuals) 30 days « 24/day $ 1,440

(2 individuals) 30 days 8 14/day $ 840
Travel (4 individuals to and iron Granite City

and necessary driving) 5000 miles @ .24 mile $ 1,200

Total $ 6,480

C) Contractual

- Personnel

1 Principal Investigator t 125/hour for 300 hours $ 37,500
l co-Principal Investigator ( 33/nour for 300 hours $ 25,500
l Environmental Sample field Manager @ 40/hour for

300 hours 9 12,000
1 Administrative Assistant t 15/hour Cor 100 hours $ 1,300
l secretary/word Processor I lo/hour for 100 hours $ 1,000
4 Data Entry clerXs 8 ig/ftour ror iso hours $ 9,000
is interviewers 9 io/tour for 300 nours 9 30,000
4 Scheduler 9 10/nour for 200 hours $ 8,000
2 Drivers 9 10/hour for 200 hours $ 4,000
2 Pile Managers € 15/hour for 200 hours $ 6,000

$129,500

Fringe Benefits (subsumed in hourly rate paia
to contractual workers)



- Travel

Air far* (2 professional*) 3 roundtrips between
Washington D.C. and St. Louis 9 1000 each
(1 professional) 3 roundtrips between
San Francisco and St. Louis £ 1000 each

Lodging (3 professionals) t 50/day for 40 days
Per diem (3 professionals) t 24/day for 40 days
Rental Car (2) I 50/day for 40 days
Mini-Vans. (3) € 50 day for 30 day*

Subtotal

- Miscellaneous costs
FT luting (forms, letters, reports, etc.)
overnight nail/ Postage
Telecommunications
Furniture Rental
Supplies

subtotal
- General and Administrative costs - 23% or total

contractual obligations
D) Miscellaneous Costs

Sampling equipment
Telecommunications
Postage
Printing

Subtotal
Total FY9i Phase II Costs

Personal Services
Indirect Costs
Travel
Contractual
Miscellaneous Costs

Total

Total FY91 Phase I and II Costs
Phase I
Phase II

$ 6,000

$ 3,000
$ 6,000
$ 2,880
$ 4,000
$ 4,500

$ 26,380

$ 4,500
$ 4,000
$ 3,000
$ 7,300
$ 2,000

$ 23,000

$ 44,720

$ 5,000
$ 1,000
5 500
$ 500

$ 3,000

$ 11,545
§ 5,477
$ 6,430
$223,600
$ 8,000

$255,102

$ 52,016
$255,102

Grand Total $307,118



in. Phase ii (sampling ana Anal/sis) - r? 32
(October i, 1991 through September 30, 1992)

A. Personal services
- Personnel Costs
1 Sanitarian II I 2042/aonth for 12 months $ 24,504
Fringe Benefits (17.95% of Personnels Costs) $ 4,398

Total Personnel Costs $ 28,902
Indirect costs (42% of Personal Services less

group insurance} 5 11,624
Total $ 40,526

B) Travel

Lodging (2 individuals) 15 days S 50/day $ 1,500
Per diem (2 individuals) 25 days 9 24/day $ 720

(1 individual) 30 days « 14/day $ 420
Mileage (3 individuals to and from Granite City

and necessary driving) 2500 miles € 24/mile $ 600
Airfare (2 individuals) roundtrip to Atlanta from

Springfield, IL « 50/each $ 1,000
Total $ 4,240

C) Contractual
- Personnel
1 Principal Investigator « 125/hour for 500 hours $ 62,500
1 Co-Principal Investigator 8 85/hcur for 500 hours § 42,500
2 Environmental Sample field Managers @ 4O/hour

for 200 hours $ 8,000
l Administrative Assistant f 13/hour for 400 hours $ 6,000
l Secretary/Word Processor 9 10/hour for 400 hours $ 4,000
4 Data Entry Clsrka 9 10/hour for 300 hours $ 12,000

Subtotal $ 35,000

Fringe Sanafits (subsumed in hourly rate paid
to contractual workers) S 0

- Travel
Airfare (2 profoeeional*) 4 reundtrips between

Washington D.C. and St. Louis/Atlanta
9 1000 each $ 8,000

(1 professional) 4 roundtrip* between San Francisco
and St Louis/Atlanta 9 1000 each S 4,000

Lodging (3 profeaaionals) 9 50/day for 20 days $ 3,000
Per diem (3 profaccional») 9 24/̂ ay *°- 20 daYs s 1,440
Rental Car (2) ? 50/day for 20 days $ 2,000

Subtotal S 18,440
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• Miscellaneous Costs <

Printing
Overnight Mail/Postage
Telecommunications
Follov-up Laboratory Sampling and Analysis
Supplies

$ 1,500
$ 2,000
$ 2,500
$ 20,000
$ 1,680

Subtotal $ 27,680

- General and Administrative Costs - 25% of Total
contractual obligaitons $ 45,280

D) Miscellaneous Costs

Mailing $ 500
Telecommunications $ 500
Supplies (Paper) $ 250

To-cal FY92 Phase II Costs

Personal Services
Indirect Costs
Travel
Contractual
Miscellaneous Coets

Total $ 1,250

$ 23,902
$ 11.624
S 4,240
$226,400
S 1,250

Grand Total $272,416

Personal Services
Indirect Costa
Travel
Contractual

Personnel
Travel
Misc. Costs
Adjoin. Costs

Miscellanous costs
Totals

Phase I Phaae IX Phase II

$ 32,016 9253,102

Total

$$$
$$$$
3

6,602
2,656
4,024

37,184
0
0
0
1,550

$ 11,545
$ 5,477
$ 6,480

$129,500
$ 26,380
$ 23,000
S 44,720
$ 8,000

$ 23,902
$ 11.624
$ 4,240

$135,000
$ 18,440
$ 27,630
$ 45,280
$ 1,250

$ 47,049
$ 19,757
$ 14,744

$301. €34
$ 44,820
$ 50, 580
$ 90,000
$ 10,800

$272,416 $579,534

TOTAL F.I*


